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[57] ABSTRACT

A data acquisition unit accepts serial bit streams from a
control device for a vending machine, and it records the
data represented by those serial bit streams. The data in
one of those serial bit streams will include the number of
vends of each product corresponding to the various
selection switches of the vending machine, and the data
in the other of those serial bit streams will include the
price data. The data acquisition unit will store the price
data in a non-resettable location and also in a resettable
location. A readout can be actuated to effect the dis-
playing of the selection line number and of the corre-
sponding settable and non-resettable price data.
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1

DATA ACQUISITION UNIT

BACKGROUND OF THE INVENTION

It is desirable to have a permanent, readily-available
record of the number of vends of each product corre-
sponding to the various selection switches of a vending
machine; and it also is desirable to have a permanent,
readily-available record of the total prices at which
those products were vended. Various totalizers have
been proposed which could be incorporated into vend-
ing machines to respond to vending operations to step
up a counter which could be suitably read. However,
the data provided by such devices, and the manner of
supplying that data, have not been truly satisfactory.

SUMMARY OF THE INVENTION

The present invention mounts a data acquisition unit
within a vending machine and connects it to the control
device of that vending machine so it can receive serial
bit streams from that control device. The data in one of
those serial bit streams will include the number of vends
of each product corresponding to the various selection
switches of the vending machine, and the data in the
other of those serial bit streams will include the price
data. The data represented by the serial bit streams is
recorded in two locations, one of which is re-settable,
and the other of which is not resettable. A data-accept-
ing unit can be connected to said data acquisition unit to
accept corresponding data from said data acquisition
unit. It is, therefore, an object of the present invention
to provide a data acquisition unit which is connectable
to the control device of a vending machine and which
can transfer data to a data-accepting unit.

The data acquisition unit provided by the present
invention is able, while it is in a data-yielding mode, to
cause a printer to make a printout. That data acquisition
unit can, while in said data-yielding mode, supply data
to said printer without destroying or altering said data,
whereby said printer can make duplicate, identical cop-
ies of printouts. It is therefore, an object of the present
invention to provide a data acquisition unit which is
able, while it is in a data-yielding mode, to supply data
to a printer without destroying or altering said data,
whereby that printer can make identical duplicate cop-
ies of printouts.

The data acquisition unit provided by the present
invention is placed in a data-yielding mode by the clos-
ing of a circuit. That data acquisition unit will remain in
that mode even after that circuit is re-opened. However,
that data acquisition unit will respond to a subsequent
vending operation of the vending machine, with which
that data acquisition unit is used, to automatically shift
out of said data-yielding mode.

The data acquisition unit provided by the present
invention maintains a non-resettable record of the ap-
proximate length of time the vending machine, with
which that data acquisition unit is used, has been in
service. That record is printed on each printout, and
hence aids in the interpretation of those printouts. It is,
therefore, an object of the present invention to provide
a data acquisition unit which maintains a non-resettable
record of the approximate length of time the vending
machine, with which that data acquisition unit is used,
has been in service.

The data acquisition unit provided by the present
invention senses and stores the number of times the
electric power, that normally is supplied to it, is inter-
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rupted. The printout, which is made from data supplied
by the data acquisition unit, directly indicates how
many times power was interrupted between the time the
printout was made and the last time data was unloaded
from that data acquisition unit. That information could
be very helpful in high-lighting attempts of persons to
cheat the vending machine by “jiggling” the line cord.
Also, that information could indicate if someone was
trying to cheat the machine by disconnecting the data
acquisition unit. It is, therefore, an object of the present
invention to provide a data acquisition unit which will
sense and record power interruptions.

The data acquisition unit of the present invention
normally maintains a relay coil energized to complete a
circuit of the control device of the vending machine. If,
for any reason, the data acquisition unit were to be
disconnected from power, were to experience a failure
which could remove power from that relay coil, or
were to be disconnected from the vending machine,
that vending machine would be unable to accept coins.
As a result, it would be virtually impossible for someone
to disable the data acquisition unit without also dis-
abling the vending machine. It is, therefore, an object of
the present invention to provide a data acquisition unit
which normally maintains a relay coil energized to
complete a circuit of the control device of a vending
machine.

The data acquisition unit provided by the present
invention can be used with vending machines having a
very large number—thirty-two (32)-—of selection lines.
However, that data acquisition unit also is usable with
vending machines that have fewer selection lines; and it
can automatically cause a printout to have a length that
is proportional to the number of selection lines of the
vending machine.

The data acquisition unit provided by the present
invention receives all of its price data from the vending
machine; and hence the data in that data acquisition unit
will directly reflect price data corresponding to opera-
tions of that vending machine. As a result, when any of
the prices of products are changed, the data which is
received and stored by the data acquisition unit will
automatically reflect the changed prices. It is, therefore,
an object of the present invention to provide a data
acquisition unit which receives all of its price data from
the vending machine.

Other and further objects and advantages of the pres-
ent invention should become apparent from an examina-
tion of the drawing and accompanying description.

In the drawing and accompanying description, two
embodiments of the present invention are shown and
described, but it is to be understood that the drawing
and accompanying description are for the purpose of
illustration only and do not limit the invention and that
the invention will be defined by the appended claims.

BRIEF DESCRIPTION OF THE DRAWING

In the drawing, FIGS. 1 and 2 show the circuit for
one embodiment of data acquisition unit which is made
in accordance with the principles and teachings of the
present invention,

FIGS. 3-14 constitute a flow chart of the operation of
that data acquisition unit, and

FIG. 15 is a block diagram of a hardware version of
that data acquisition unit.
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COMPONENTS

The numeral 50 denotes a microprocessor which is
one part of a microcomputer module that is connected
to a coin changer 51 for a vending machine by a plug
and socket 33 and conductors 31, 92, 94, 161 and 163.
Although that microprocessor has been shown larger
than that coin changer, the overall module which in-
cludes that microprocessor is smaller than that coin
changer; and both that module and that coin changer
will be mounted within the same vending machine. That
module includes, among other things, a Fairchild F8
3850CPU, a Fairchild F8 3853SMI, a Fairchild F8
3861P10, a PROM, a RAM and a back-up battery. The
numerals 52, 54, 56, 58, 60, 63, 64, 66, 68, 70, 72, 74 and
76 denote inverter drivers. Although various inverter
drivers could be used, it is desirable to use a Sprague
Electronic ULN2003N as seven of those inverter driv-
ers, and to use six-sevenths of another ULN2003N as six
of those inverter drivers.

Pin 6 of Port 5 of microprocessor 50 can supply a
“relay enable” signal to the input of inverter driver 52;
and a resistor 78 and a relay coil 80 are connected be-
tween the output of that driver and plus twenty-four
(+24) volts. A flyback diode 82 is connected in parallel
with the series-connected resistor 78 and coil 80. The
numeral 84 denotes a stationary contact which is con-
nected, via conductor 163, plug and socket 33, resistor
162 and conductor 98, to pin 6 of Port 4 of a micro-
processor 62 of a control device for a vending machine.
A pull up resistor 160 connects the conductor 98 to plus
five (+5) volts. The numeral 90 denotes a movable
contact which is biased for movement out of engage-
ment with the contact 84, but which is pulled into en-
gagement -with that contact whenever relay coil 80 is
energized. That movable contact is connected by a
conductor 161 and the plug and socket 33 to an opto-
coupler 154 which receives a signal from a line L6 of a
vending machine via a resistor 158 and a diode 156.
Although various devices could be used, the micro-
processor 62, resistors 158, 160 and 162, opto-coupler
154 and diode 156 preferably are identical to the similar-
ly-numbered components in Hasmukh R. Shah et al
" application for Control Device, Serial No. 137,524, filed
of even date.

The plug and socket 33 have five pins; and pins 4
thereof interconnect sections of conductor 161, and pins
§ thereof interconnect sections of conductor 163. The
numerals 96 and 100 denote opto-couplers; and resistors
102 and 104 connect one input terminal of each of those
opto-couplers to the conductor 31 which is connected
by plug and socket 33 to a source of plus twelve (4 12)
volts in the changer 51. The other input terminal of
opto-coupler 96 is connected by conductor 94 and plug
and socket 33 to pin 1 of Port 5 of the microprocessor 62
of said Shah et al application. The other input terminal
of opto-coupler 100 is connected by conductor 92 and
plug and socket 33 to pin 4 of Port 5 of the microproces-
sor 62 of said Shah et al application. The emitters of the
phototransistors of each of the opto-couplers 96 and 100
are grounded. The output of opto-coupler 96 is con-
nected to pin 3 of Port 4 of microprocessor 50; and that
opto-coupler will supply to that pin a serial bit stream
wherein each bit will represent five cents (5¢). The
output of opto-coupler 100 is connected to pin 4 of Port
4 of microprocessor 50; and that opto-coupler will sup-
ply to that pin a signal which will identify the selection
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switch that initiated the vending operation which led to
the serial bit stream on conductors 92 and 94.

The numerals 106 and 108 denote two eight channel
multiplex/demultiplexers (hereinafter MUX); and each
of them has its A, B, C and INH inputs connected,
respectively, to pins 0-3 of Port 5 of microprocessor 50.
The 0 through 7 pins of MUX 106 are connected to
eight position DIP switches 110; and the 0 through 7
pins of MUX 108 are connected to eight position DIP
switches 112. The contacts of those switches can be set
to provide a binary code which will positively identify
the vending machine in which the data acquisition unit
is located. Pins 0 through 3 of Port 5 of microprocessor
50 supply successive binary words to the A,B,C and
INH inputs of each MUX, and thereby selectively con-
nect switches in the DIP switches 110 or 112 to the Out
pin of that MUX.

Conductors 116, 118, 120, 122, 124, 126, 128, 130, 132
and 134 and plug and socket 114 and current-limiting
resistors connect the outputs of inverter drivers 54, 56,
58, 60, 63, 64, 66, 68, 70 and 72, respectively, to the
inputs of a printer 136 to control the thermal elements in
the print head of that printer. Although various MUX
could be used as the MUX 106 and 108, two Motorola
MC14051B eight channel multiplexer/demultiplexers
are preferred. Although various printers could be used
as the printer 136, an Olivetti Model PU1800/B/18
thermal printer is preferred.

The numeral 138 denotes a normally-open push but-
ton switch which has one terminal thereof grounded,
and which has the other terminal thereof connected, by
a conductor 142 and plug and socket 114, to pin 5 of
Port 4 of microprocessor 50. The closing of that switch
will supply a signal to microprocessor 50 which will
produce a command to printer 136 to print. The nu-
meral 140 denotes a further normally-open push button
switch which has one terminal thereof grounded, and
which has the other terminal thereof connected, by a
conductor 144 and plug and socket 114, to pin 6 of Port
4 of that microprocessor. Closing of that switch will
apply a “stop print” command to microprocessor 50.

Conductors 146, 148, and 150 and plug and socket 114
connect pins 0-2 of Port 4 of the microprocessor 50 to
the printer 136. Conductor 146 will provide a “start”
strobe to pin 0 of Port 4 of that microprocessor when
the printing unit of the printer 136 is in position to start
printing a fresh line. Conductor 148 will provide a “P1”
strobe to pin 1 of Port 4 each time the printing unit is in
position to start printing the dots which help define the
odd-numbered dots in a given row. Because the printing
unit prints as it moves from right to left, as well as when
it moves from left to right, the P1 strobe will occur at
opposite sides of digits in adjacent rows. The numeral
150 denotes a conductor which supplies a “P2” strobe
to pin 2 of Port 4 each time the printing unit is in posi-
tion to start printing the even-numbered dots in a given
row.

The numeral 170 denotes a Darlington amplifier; and
one Darlington amplifier that is very useful is a Texas
Instruments TIP-110. The numeral 192 denotes a similar
Darlington amplifier.

A resistor 182, an adjustable resistor 184, and a resis-
tor 196 are connected between the output of Darlington
amplifier 170 and ground. Resistors 172 and 174 are
connected in series between plug twenty-four (+24)
volts and the collector of an NPN transistor 176. The
Jjunction between those resistors is connected to the
input of Darlington amplifier 170; and the junction
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between adjustable resistor 184 and resistor 196 is con-
nected to the base of transistor 176. A resistor 188 and
a Zener diode 178 are connected between plus twenty-
four (+24) volts and ground; and the junction between
them is connected to the emitter of transistor 190. A
resistor 204, an adjustable resistor 206 and a resistor 208
are connected in series between plus twenty-four (4-24)
volts and ground. A resistor 194 and transistor 190 are
connected between plus twenty-four (424) volts and
the cathode of Zener diode 178; and the junction be-
tween that resistor and that transistor is connected to
the input of Darlington amplifier 192. The junction
between adjustable resistor 206 and resistor 208 is con-
nected to the base of transistor 190,

The Darlington amplifier 170, transistor 176 and their
associated resistors serve as a “keyed” power sup-
ply—in the sense that they can be turned “on” and “off”
very rapidly. Similarly, the Darlington amplifier 192,
transistor 190 and their associated resistors serve as a
“keyed” power supply—in the sense that they can be
turned “on” and “off” very rapidly. The Zener diode
178 provides a fixed reference voltage for the two
“keyed” power supplies. Resistor 188 provides a bias
current for that Zener diode; and hence that Zener
diode is able to provide a reference voltage which is
essentially independent of the conductive or non-con-
ductive states of the transistors 176 and 190. Inverter 74
connects pin 7 of Port § of microprocessor 50 to the
input of Darlington amplifier 170; and inverter 76 con-
nects that pin to the input of Darlington amplifier 192.
A capacitor 180 is connected between the output of
inverter 74 and ground; and, similarly, a capacitor 198 is
connected between the output of inverter 76 and
ground.

A conductor 186 extends from the output of Darling-
ton amplifier 170 to the thermal heads of printer 136 via
plug and socket 114; and that conductor can supply an
excitation voltage to those thermal heads. That voltage
can be turned “on” or “off” by the logic level at pin 7 of
Port §; but the value of that voltage will be controlled
by the setting of adjustable resistor 184. Specifically,
that adjustable resistor and resistors 182 and 196 consti-
tute a voltage divider which is connected between con-
ductor 186 and ground; and the voltage at the upper
terminal of resistor 196 is applied to the base of transis-
tor 176. That transistor amplifies any difference be-
tween the voltages across Zener diode 178 and resistor
196; and, if the voltage across resistor 196 tends to be
greater than that across Zener diode 178, transistor 176
will become more conductive. The resulting increase in
IR drop across resistor 172 will decrease the input volt-
age of Darlington amplifier 170; and the consequent
reduced conductivity of that Darlington amplifier will
decrease the voltage on conductor 186 to the desired
value. As a result, the Darlington amplifier, transistor
176 and their associated resistors constitute a voltage
regulator as well as a “keyed” power supply.

Capacitor 180 and resistor 174 provide high-fre-
quency compensation for that combination voltage
regulator and “keyed” power supply. As a result, they
made certain that no oscillations can develop.

Similarly, the Darlington amplifier 192, transistor 190
and their associated resistors constitute a voltage regu-
lator as well as a “keyed” power supply. A conductor
210 and plug and socket 114 will apply any voltage at
the output of Darlington amplifier 192 to the printer
136; and that voltage will be the supply voltage for the
motor of that printer. The capacitor 198 will provide
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high-frequency compensation for that combination
voltage regulator and “keyed” power supply. As a re-
sult, it makes certain that no oscillation can develop.

When pin 7 of Port 5 of microprocessor 50 applies a
logic “1” to the inputs of inverters 74 and 76, the result-
ing “0”s will be applied to the inputs of the Darlington
amplifiers 170 and 192. The outputs of those Darlington
amplifiers also will be “0”s, and hence the thermal
heads and the motor of printer 136 will not be excited.
However, if pin 7 of Port 5 applies a logic “0” to the
inputs of inverters 74 and 76, the resulting “1”’s at the
inputs of the Darlington amplifier will start the motor of
printer 136 and will make power available to the ther-
mal heads of that printer. Significantly, the states of pins
0 through 7 of Port 0 and the states of pins 0 and 1 of
Port 1 of microprocessor 50 will determine which, if
any, of those thermal heads can be excited.

A resistor 202 and a diode 200 are connected in series
relation between the output and input of Darlington
amplifier 192; and they will coact with that Darlington
amplifier to provide dynamic braking for the motor of
printer 136. Specifically, whenever the logic state of pin
7 of Port 5 changes from “0” to “1”, the voltages at the
input and output of Darlington amplifier 192 will drop
to zero (0). Thereupon, the series-connectd diode 200
and resistor 202 will be grounded by inverter 76; and
hence the inductive energy in the motor will be passed
to ground. Although the motor of the printer was, at the
instant the logic state of pin 7 of Port 5 changed from
“0” to “17, operating at its rated speed, the rotor of that
motor will stop almost immediately. The numeral 300 in
FIG. 3 denotes the step of applying power to the coin
changer 51 and to the microprocessor 50. The numeral '
302 denotes the initialization of all ports of that micro-
processor. In step 304, wherein power is re-applied after
each accidental cutting off of power, the HEX 200A
register of step 304 will respond to the execution of that
step to increment the count in that register. As a result,
that count constitutes a running record of the number of
“turn ons” since the last time data was withdrawn from
the data acquisition unit. That count can be important in
high-lighting attempts of persons to “cheat” the vend-
ing machine or the data acquisition unit by “jiggling”
the electric plugs in the sockets therefor. Also, that
count can be important in high-lighting the number of
times the vending machine or the data acquisition unit
are turned off between periods when data is withdrawn
from that data acquisition unit. Step 306 is entitled
INIT. BUFFER CLEAR FLAG and it corresponds to
lines 1090 through 1110 of the program. During that
step, a flag—which can be set to effect the erasing of
data in a data buffer—will be set to zero (0); and hence,
during the executions of all steps of the program prior
to the step wherein that flag is set, the data in that buffer
will not be erased. Step 308 is entitled INIT. TIME
BUFFER and it corresponds to lines 1140 through 1190
of the program. During that step, a timing function—-
which is intended to “time out” approximately once
each hour—will be set to provide a full hour timing
function even if, during a2 prior timing function, the
power had failed and thereby permitted only a partial
timing function to be performed. This means that the
initialization of the data acquisition unit always pro-
vides a known starting time base. That timing function
will automatically and continually repeat itself as long
as the data acquisition unit is “on”—without any need
of re-executing that step.
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The numeral 310 denotes a step which is entitled
VEND ENABLE RELAY ON and which corre-
sponds to lines 1210 through 1220 of the program. Dur-
ing that step, the logic state of pin 6 of Port 5 of micro-
processor 50 will be set to energize relay coil 80 of FIG.
‘1. Thereupon, movable contact 90 will shift into en-
gagement with contact 84 to complete a circuit from
line 6 of the vending machine via resistor 158, diode
156, opto-coupler 154, conductor 161, plug and socket
33, contacts 90 and 84, conductor 163, plug and socket
33, resistor 162 and conductor 98 to pin 6 of Port 4 of
the microprocessor 62 in the coin changer 51. The ener-
gization of relay coil 80, and the consequent closing of
contacts 90 and 84, will enable the coin changer 51 to
accept coins.

The numerals 312 and 314 denote connectives of
FIGS. 3 and 4 which are entitled MODE 1 and which
will cause the program to initiate the execution of step
316—which is entitled PRINT SWITCH=1? and
which corresponds to lines 1300 through 1320 of the
program. During that step, a comparing function will be
performed to determine whether or not switch 138 of
FIG. 1 is closed. If that comparing function provides a
NO, step 318—which is entitled DECREMENT TIME
DELAY and which corresponds to lines 1360 through
1460 of the program—will be executed. During that
step, one of four registers of the time buffer, which were
initialized during step 308, will be decremented. The
count, which is initialized into those registers during
step 308, will cause normal looping of the program to
require an hour before that count is decremented to
zero (0). The initializing and decrementing of the regis-
ters of step 318 will automatically and continually re-
peat themselves as long as the data acquisition unit is
“on”—without any need of re-executing that step. Step
320 is entitled TIME DELAY =0? and it corresponds
to line 1470 of the program; and, during that step, a
comparing function will determine whether the regis-
ters of step 318 have been counted down to zero (0).
Step 322 is entitled INCREMENT TIME (HOURS)
and it corresponds to lines 1480 through 1630 of the
program; and, during that step, the number of times the
registers of step 318 have been incremented will be
stored in the HEX 2002 and HEX 2003 RAM locations.

Step 324 is entitled SELECT LINE=1? and it corre-
sponds to lines 1650 through 1670 of the program. If the
comparing function of step 320 provided a YES, step
322 would increment the HEX 2002 and HEX 2003
locations which constitute a 14-bit timer register. How-
ever, when, as happens most frequently, the comparing
function of step 320 provides a NO, step 322 will be
bypassed; and step 324 will perform a comparing func-
tion to ascertain whether the logic state on conductor
92 of FIG. 1is a “1”. If that function provides a NO,
MODE connectives 326 and 328, respectively, of
FIGS. 4 and 3 will branch the program to step 310. That
step will make certain that relay coil 80 of FIG. 1 is
energized—thereby making certain that relay contacts
84 and 90 are closed. Steps 310, 316, 318, 320 and 324
constitute a loop which will be executed repeatedly
through most of the time the data acquisition unit is
“on”. Specifically, that loop will be executed at all times
when the registers of steps 308 and 318 are being decre-
mented toward zero (0). Those registers will progres-
sively decrement to zero (0), automatically initialize
themselves to their originally-initialized count, and then
start incrementing to zero (0). As a result, those regis-
ters will repeatedly and continually produce timing
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periods which will time out in approximately one hour.
Each time one of those timing periods “times out”, the
time register of step 322 will be incremented to provide
a running count of the number of times that time relay
is decremented to zero (0).

Whenever an execution of the routine of FIGS. 3 and
4 causes the comparing function of step 324 to provide
a YES, the COLLECT connectives 330 and 332 of
FIGS. 4 and 5 will initiate step 334 of FIG. 5—which is
entitled COLLECT SEL. NO. SERIAL PULSES and
which corresponds to steps 1710 through 2090 of the
program. During that step, the number of pulses, which
are supplied to pin 4 of Port 4 of microprocessor 50 by
the microprocessor 62 via conductor 92 and opto-cou-
pler 100, will be counted and then stored in register 3.
Step 336 is entitled SELECTION DATA O.K.? and it
corresponds to lines 1800 and 1880 of the program—and
hence overlaps some of the lines of step 334. During
that step, the width of each pulse on the conductor 92 is
checked; and any pulse having less than a predeter-
mined width will cause the whole series of pulses to be
ignored, and also will cause the program to branch via
mode connective 338 and connective 328, respectively,
of FIGS. 5 and 3 to step 310. Thereupon, the program
will loop through that step, the routine of FIG. 4, and
step 334 of FIG. 5 to step 336 until a YES is provided by
the latter step. The widths of the pulses on the conduc-
tor 92 should have a period (between the leading edges
of adjacent pulses) of five milliseconds (5 ms); but step
336 will accept all pulses which have widths that are
within twenty percent (20%), plus or minus, of that
value.

Step 340 of FIG. 5 is entitled TOT. TRANS
WITHIN TIME X, and it corresponds to lines 2100
through 2200 of the program. During that step, a deter-
mination will be made of whether the first price pulse,
which the microprocessor 62 will apply to conductor
94, was received within fifty milliseconds (50 ms) of the
last selection line pulse that was received on conductor
92. If the answer is NO, the coin changer 51 probably is
in the “free vend mode”—wherein products can be
dispensed by the vending machine but the money is
handed directly to the operator rather than being in-
serted in the coin slot of that vending machine. In such
event, the program will branch, via MODE connective
342 and connective 328, respectively, of FIGS. 5 and 3
to step 310 of FIG. 3. The program will then loop
through that step and the routine of FIG. 4 until a logic
“1” again appears on conductor 92.

Each selection switch of the vending machine is as-
signed a selection line number; and the lowest number is
three (3)—to keep the pulses which are used to identify
that selection line number from being simulated by a
voltage spike, noise or another transient, as could hap-
pen if one of the selection line numbers was one (1). The
number of selection lines in the control device of the
said Shah et al application is thirteen (13); but the data
acquisition unit of the present invention can store and
supply data corresponding to as many as thirty-two (32)
selection lines. The number corresponding to the last
selection line of a vending machine having thirty-two
(32) selection switches would be thirty-four (34). As a
result, the number of pulses in each group of pulses that
are received on conductor 92 in the form of a serial bit
train with time periods of five milliseconds (5 ms) will
constitute the number of a selection line plus two (2).

The numeral 344 denotes a step which is entitled
COLLECT TOT. NICKELS SERIAL PULSES and
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which corresponds to lines 2220 through 2660 of the
program. During that step the total number of bits, in
the groups of bits of the serial bit stream which the
microprocessor 62 applies to conductor 92, will be col-
lected and stored in register 4. During step 346—which
is entitled NICKELS DATA O.K.? and which corre-
sponds to line 2340 of the program, and hence overlaps
some of the lines of step 344—the widths of the pulses
on conductor 94 will be checked. Those pulses have a
time period of one hundred milliseconds (100 ms) and a
duty cycle of fifty percent (50%). Any pulses which
vary as much as twenty percent (20%), plus or minus,
from that time period will be considered invalid pulses;
and hence the program will branch, via MODE connec-
tive 348 and connective 328 of FIG. 3, to step 310 of
FIG. 3. Thereupon, the program will loop—through
that step, the routine of FIG. 4, and part of the routine
of FIG. 4 to step 324—until pulses are again applied to
conductor line 92 by microprocessor 62.

Step 350 of FIG. 5 is entitled SELECT NO.
VALID? and it corresponds to lines 2670 through 2700
of the program. During that step, the number of pulses
which are received on the conductor 92, during any
serial bit stream, will be checked to determine whether
or not that number exceeds the maximum number of
selections that the data acquisition unit is capable of
storing. If the answer is NO, the program will branch
via MODE connective 352 and connective 328 in FIG.
3 to step 310 in FIG. 3; and then the program will loop
through that step 310 and the routine of FIG. 4 to step
324 —until further pulses are noted on conductor 92. If
a YES is produced by step 350, the program will
branch, via X151 connective 354 and a similarly-identi-
fied connective 356 of FIG. 6, to step 358 of FIG. 6—-
which is entitted BUFFER CLEAR FLAG=TRUE?
and which corresponds to lines 2720 through 2750 of
the program. During that step, the state of the data
buffer will be checked to determine whether an inven-
tory function—wherein data was withdrawn from the
data acquisition unit—had been performed. The initial
state of the data buffer flag is set to “false” during step
306; and, if it still is “false”, the program will branch to
step 362 which is entitled ADD NICKELS TO
TOTAL NICKELS and which corresponds to lines
3050 through 3070 of the program. If that buffer clear
flag equals “true”—as it will after an inventory has been
taken by the route man, the comparing function of step
358 will provide a YES; and then step 360, which is
entitted CLEAR DATA BUFFER and which corre-
sponds to lines 2790 through 3020 of the program, will
clear sixty-five (65) buffers in the RAM in the micro-
processor 50, which constitute a portion of the data
buffer. At the conclusion of that clearing operation, step
360 will again set the buffer clear flag to “false”. Conse-
quently, during the next execution of step 358, the an-
swer will be NO—and the program will by-pass step
360—unless a further inventory function has been per-
formed. At this time, the program will have cleared all
re-settable data from the data buffer, because all of that
re-settable data would have been transferred to the
printer 136 during an inventory function—all as ex-
plained hereinafter.

The data acquisition unit establishes and up-dates
several groups of running counts—a non-resettable
count of the number of times—*hours”—during which
the time register of step 308 has been recurrently decre-
mented to zero (0), a non-re-settable count of the total
of the prices of all products vended by the vending
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machine—other than during “free vends”, a group of
non-re-settable running counts of the numbers of prod-
ucts which have been vended when each of the selec-
tion switches of the vending machine has been pressed,
a group of non-re-settable running counts of the total of
the prices of the products which have been vended
when each of the selection switches of the vending
machine has been pressed, a group of re-settable run-
ning counts of the numbers of products, which were
vended since the last inventory function was per-
formed, when each of the selection switches of the
vending machine was pressed, a re-settable running
count of the total of the prices of all products, which
were vended since the last inventory function was per-
formed, and a re-settable running count of the number
of power interruptions since the last inventory function
was performed. Those running counts constitute statis-
tical data which can be important in the continued oper-
ation of the vending machine.

During step 362, some of the data which was re-
ceived on conductor 94 as a serial bit stream will be
added to the data in RAM locations HEX 2004 through
HEX 2008. Specifically, the non-re-settable running
count—of the total of the prices of all products vended
by the vending machine, other than during “free vends”
and which is stored in the HEX 2004 and HEX 2005
locations in the RAM—will be incremented; and the
re-settable running count—of the total of the prices of
all products which were vended since the last inventory
function was performed, and which is stored in the
HEX 2007 and HEX 2008 locations in the RAM-—will
be incremented.

Step 364 is entitled INCREMENT SELECTION -
TOTALS and it corresponds to lines 3090 through 3720
of the program; and, during that step, the data in regis-
ter 3 will be used to address the locations in the RAM
where the data corresponding to the selection line num-
bers are located. At such time, the re-settable and the
non-re-settable running counts —of the number of prod-
ucts vended in response to the actuation of the current-
ly-addressed selection line—will be incremented by one
(1). Also during step 364, the MAXIT register will be
set. Step 366 is entitled ADD NICKELS TO SELEC-
TION TOTAL and it corresponds to lines 3730
through 3810 of the program. During that step, the
count which represents the dollar value—in five cents
(5¢) units—of the product that was just vended by the
vending machine will be added to the non-re-settable
running count of that same product, and also will be
added to the re-settable count of that product. Thereaf-
ter, the program will branch, via MODE connective
368—which corresponds to line 3860 of the pro-
gram—to connective 328 of FIG. 3 to initiate further
routines of FIG. 4 until further pulses are noted on
conductor 92,

When, during a looping of the program through the
routine of FIG. 4, step 316 determines that switch 138 of
FIG. 1 has been closed, a YES will be provided by that
step; and step 370 will then be executed. That step is
entitled VEND ENABLE RELAY OFF and it corre-
sponds to lines 1330 through 1340 of the program; and,
during that step, pin 6 of Port 5 of microprocessor 62
will change its state so relay coil 80 will become de-
energized and movable contact 90 will shift away from
fixed contact 84. Thereupon, the coin changer 51 will
become incapable of accepting further coinage until the
state of that pin is changed back to its “relay enable”
state. The program will then branch—via DUMP con-
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nective 372 which corresponds to line 1350 of the pro-
gram and correspondingly-identified connective 374 of
FIG. 7—to a subroutine 376 of FIG. 7 which is entitled
CALL CLEAR and which corresponds to line 4590 of
the program. During that sub-routine—which is shown
“in detail by FIG. 14—the print buffer will be cleared by
setting the ASCII character for blank space therein.
Twenty (20) scratch pad registers, namely, 16 through
35, store the data which constitutes the print buffer; and
the ASCII character for blank space is HEX 20. The
number 378 in FIG. 7 denotes a sub-routine which is
entitled CALL PRTLN and which corresponds to line
4650 of the program; and that sub-routine is shown in
detail by FIGS. 11-13. During that sub-routine, what-
ever data is in the print buffer will be printed by the
printer 136—all as shown by the steps of FIGS. 11
through 13.

Step 380 of FIG. 7 is a sub-routine entitled CALL
STOP and it corresponds to line 4660 of the program;
and the step of that sub-routine is shown by FIG. 10.
During step 434 of FIG. 10—which corresponds to step
380 of FIG. 7, which is entitled STOP PRINT BUT-
TON =17, and which corresponds to lines 8670 through
8690 of the program—the state of switch 140 of FIG. 1
will be checked. If that switch is closed, the program
will jump, via MODE connective 436 of FIG. 10 to
connective 328 of FIG. 3; and then will loop through
step 310 and the routine of FIG. 4 until either a further
series of pulses is noted on conductor 92 or the print
switch 138 of FIG. 1 is closed. Step 310 of FIG. 3 will
be executed immediately upon the re-entry of the pro-
gram at connective 328—with consequent re-energiza-
tion of relay coil 80—so the coin changer can again
accept coins and thereby resume its normal operation.

Step 382 of FIG. 7 is entitled PRINT HEADER and
it corresponds to lines 4700 through 5000 of the pro-
gram. During that step, the print buffer will be loaded
with data corresponding to the first line of the heading
of the printout; and then the sub-routine of FIGS. 11
through 13 will be called to effect the printing of the
data in the print buffer. A representative printout is
shown hereinafter:

REREEXRRKRRERRRRERRE

NATIONAL REJECTORS
DATA ACQUISITION
SYSTEM

ID# 51156

TH 00000

TNR $ 0004.25

TR . 0004.00

Pl 000

S# IR INR SNR

01 003 00003 0003. 00
02 000 00000 0000. 00
03 000 00000 0000. 00
04 000 00000 0000. 00
05 000 00000 0000. 00
06 000 00000 0000. 00
07 000 00000 0000. 00
08 000 00000 0000. 00
09 000 00000 0000. 00
10 000 00000 0000. 00
11 000 00000 0000. 00
12 000 00000 0000. 00
13 004 00005 0001. 25

At the conclusion of the sub-routine of FIGS. 11
through 13, the print buffer will automatically be
loaded with HEX 20 ASCII characters which call for
blank spaces. The sub-routine of FIGS. 11-13 and the
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subsequent loading of the print buffer with HEX 20
ASCII characters will occur as often as required to
print the heading of the print out. In one preferred
embodiment of the present invention that heading con-
sists of six (6) lines; and the last execution of the sub-rou-
tine of FIGS. 11-13, which is needed to effect the print-
ing of the heading, will load the HEX 20 ASCII charac-
ters into the print buffer.

The numeral 384 in FIG. 7 denotes a step which is
entitled PRINT ID NO and which corresponds to lines
5040 through 5560 of the program. During that step, the
states of the eight position DIP switches 110 and 112 of
FIG. 1 will be read to load the print buffer; and then the
sub-routine of FIGS. 11-13 will be called to print a line
corresponding to the data in that buffer.

The numeral 386 denotes a further CALL STOP
sub-routine, and it corresponds to line 5600 of the pro-
gram. During that sub-routine, the state of switch 140 in
FIG. 1 will again be checked by step 434 of FIG.
10—all as described hereinbefore in connection with
step 380.

The numeral 388 of FIG. 7 denotes a step which is
entitled PRINT TIME CODE and which corresponds
to lines 5640 through 5820 of the program. During that
step, the time data which is stored in RAM locations
HEX 2002 and HEX 2003 will be loaded into the print
buffer, and then the sub-routine of FIGS. 11-13 will
execute the printing of that line.

The numeral 390 of FIG. 7 denotes an X20 connec-
tive; and it will cause the program to branch, via a
similarly-identified connective 392 of FIG. 8, to a fur-
ther CALL STOP sub-routine 394 which corresponds
to line 5860 of the program. That sub-routine will be
identical in function and operation to the CALL STOP
sub-routine of steps 380 and 386. Step 396 denotes a
further CALL PRTLN sub-routine which corresponds
to line 5890 of the program; and that sub-routine will be
identical to the sub-routine 378 of FIG. 7. The numeral
398 of FIG. 8 denotes a further CALL STOP sub-rou-
tine which corresponds to line 5930 of the program; and
that sub-routine will be identical to the sub-routines 380,
386 and 394.

The numeral 400 denotes a step which is entitled
PRINT NON-RESETTABLE TOTAL MONEY and
which corresponds to lines 5980 through 6230 of the
program. During that step, the data in RAM locations
HEX 2004 and HEX 2005 will be read, will be con-
verted from numeric counts to dollar and cents values,
will be converted into ASCII representations, will be
loaded into the print buffer, and then will be printed by
the sub-routine of FIGS. 11-13. At the conclusion of
that sub-routine the print buffer will again be loaded
with HEX 20 ASCII characters. The numeral 402 of
FIG. 8 denotes a further CALL STOP sub-routine
which corresponds to line 6270 of the program; and that
sub-routine will be identical to similarly-numbered sub-
routines 380, 386, 394 and 398.

The numeral 404 denotes a step which is entitled
PRINT RESETTABLE TOTAL MONEY and which
corresponds to lines 6310 through 6540 of the program.
During that step, the data in RAM locations HEX 2006
and 2007 will be read, will be converted from numeric
counts to dollars and cents values, will be converted
into ASCII representations, will be loaded into the print
buffer, and then will be printed by the sub-routine of
FIGS. 11-13. At the conclusion of that sub-routine, the
print buffer will again be loaded with HEX 20 ASCII
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characters. The numeral 406 denotes another CALL
STOP sub-routine and it corresponds to line 6580 of the
program. That sub-routine will be identical to the
CALL STOP sub-routines 380, 386, 394, 398 and 402.

The numeral 408 denotes an X30 connective which
causes the program to branch, via identically-identified
connective 410 of FIG. 9, to another CALL PRTLN
sub-routine 412 that corresponds to line 6600 of the
program. That sub-routine will be the same as the sub-
routines 378 and 396. The numeral 414 denotes a step
which is entitled PRINT POWER FAIL and which
corresponds to lines 6640 through 6890 of the program.
During that step, the data in RAM location HEX 200A
will be read, will be converted to its ASCII representa-
tion, will be loaded into the print buffer, and then will
be printed by the sub-routine of FIGS. 11-13. At the
conclusion of that sub-routine the print buffer will again
be loaded with HEX 20 ASCII characters.

The numeral 416 denotes a step which is entitled
PRINT HEADER and which corresponds to lines 6940
through 7320 of the program. During that step, the
program will load into the print buffer, in ASCII repre-
sentation form, the various letters and symbols consti-
tuting the header, will execute the sub-routine of FIGS.
11-13 to print that header, and then will load HEX 20
ASCII characters into that print buffer. The numeral
418 denotes a step which is entitled INIT SEL AND
MAXIT and which corresponds to lines 7380 through
7470 of the program.

It will be noted that each time the RAM locations are
cleared of re-settable totals, the MAXIT location in the
RAM will be set to zero (0). The next time the conduc-
tor 92 receives a serial bit stream, the selection line
number which is represented by that serial bit stream
will be determined and will be stored in the MAXIT
location. During each succeeding time the conductor 92
receives a serial bit stream, the selection line number
represented by that serial bit stream will be determined
and will be stored in the MAXIT location—if it is
higher than the previously-stored selection line number.
If the selection line number represented by that serial bit
stream equals or is smaller than the selection line num-
ber which is stored in the MAXIT register, the stored
number will be left unchanged. In this way, the number
which is stored in that register will quickly be incre-
mented until it equals the total number of active selec-
tion switches of the vending machine.

Whenever a command to print is developed—as in
the routine of FIGS. 11-13—the program will read the
number in the MAXIT location and store it in scratch
pad register 38. Also, the data in scratch pad register 39,
which corresponds to the selection line number, will be
set to zero (0). Thereafter, the program will cause the
printer 136 to print on the printout only that number of
horizontal rows of selection line data which equals the
number that is stored in the MAXIT location—and
which represents the highest-numbered active selection
switch of the vending machine. This is very desirable;
because it will enable the printer 136 to stop printing
lines on the printout when it reaches the highest-num-
bered selection line for which any data has been sensed
and stored since the last time an inventory function was
performed. As a result, the printing operation will be
kept as short as practical. Also the printout will not
have a long blank area at the end thereof which would
correspond to that portion of the thirty-two (32) selec-
tion line capacity of the data acquisition unit which was
not used by the vending machine.
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Step 420 of FIG. 9 is entitled PRINT SELECTION
DATA and it corresponds to lines 7500 through 8920 of
the program. That step will cause the sub-routine of
FIGS. 11-13 to be executed; and, during that sub-rou-
tine, the data—which relates to selection line one and
which is to be printed on the printout as a data line—-
will be converted to dot form, will be given ASCII
representation, will be loaded into the print buffer, and
then be printed onto the printout. That data consists of
the selection line number, the number of products
vended during vending operations (other than “free
vends”) initiated by the first selection switch since the
last inventory function, the total number of products
vended during vending operations (other than “free
vends”) initiated by the first selection, and the total of
the prices of all products vended during vending opera-
tions (other than “free vends”) initiated by the first
selection switch.

The numeral 422 denotes a step which is entitled
DECREMENT MAXIT and which corresponds to
line 8300 of the program. During that step, the number
in scratch pad register 38 will be decremented by one
(1). The numeral 424 denotes a step which is entitled
MAXIT =0? and which corresponds to line 8310 of the
program; and the comparing function of that step will
determine whether the number in scratch pad register
38 is zero (0). If a NO is produced by that function, the
program will loop to step 420 where the data in the next
higher selection number will be read from the RAM
location, will be converted to ASCII representation,
will be loaded into the print buffer, and then will be
printed by the sub-routine of FIGS. 11-13. At the con-
clusion of that sub-routine, the print buffer will again be
loaded with HEX 20 ASCII characters. Also, the data
in scratch pad register 39 will be incremented, so the
next execution of step 420 will address a still-higher
numbered selection line. During the succeeding execu-
tion of step 422, the number in scratch pad register 38
will again be decremented; and, during the succeeding
execution of step 424, a further comparing function will
determine whether the data in scratch pad register 38 is
zero (0). If a further NO is provided, the program will
loop through steps 420, 422 and 424—with successive
reading of the data corresponding to progressively-
higher selection numbers, with conversions of that data
to ASCII representation, and with printing of that data
until the number in scratch pad register 38 is zero (0). At
the conclusion of those loopings, the printer will re-
spond to the resulting YES from step 424 to cause the
program to execute step 426—which is entitled SET
BUFFER CLEAR FLAG=TRUE and which corre-
sponds to lines 8360 through 8380 of the program. Dur-
ing that step, the buffer clear flag will be set to “true”
from its previously-set “false” state. Step 428 is entitled
PRINT 5 BLANK LINES and it corresponds to lines
8440 through 8480 of the program. During that step, the
PRTLN sub-routine of FIGS. 11-13 will be called and
executed five (5) times. Because the print buffer will be
loaded with HEX20 ASCII characters before each of
those five (5) executions, and because it will be loaded
with HEX 20 ASCII characters at the ends of those
executions, five (5) blank lines will be provided on the
printout during the advancing of that printout. The
numeral 430 denotes a MODE connective which will
branch the program, via connective 328 of FIG. 3 to
step 310 and then to the routine of FIG. 4. Step 310 will
again re-energize the relay coil 80 and thereby close the
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contacts 84 and 90 to apply a Line 6 signal to the coin
changer 51.

If a further printout is desired, it is only necessary to
re-close the switch 138 of FIG. 1. Thereupon, the he-
reinbefore-described routine of FIGS. 7-9 will be re-

"peated to produce an exactly-identical printout; because
none of the data of that printout has been cleared. By
merely pressing the switch 138 of FIG. 1 as often as
desired, any number of identical printouts can be at-
tained—as long as no “non-free” vending operations
have occurred. If any succeeding execution of step 316
of FIG. 4 provides a NO, the program will loop
through the routine of FIG. 4 and step 310 of FIG. 3
until some further action is taken which will affect one
or more of the steps through which the program will
loop.

During each execution of step 324 of FIG. 4 wherein
a YES is provided, the program will branch to, and
execute, the routine of FIGS. § and 6. During step 358
of FIG. 6, a YES will be provided; because the buffer
clear flag was set to “true” during step 426 of FIG. 9.
Thereafter, the rest of the routine of FIG. 6 will be
executed before the program branches, via connectives
368 and 328, respectively, of FIGS. 6 and 3, to step 310
of FIG. 3—with consequent looping through that step
and the routine of FIG. 4. '

As pointed out hereinbefore, step 434 of FIG. 10
constitutes the CALL STOP sub-routine of steps 380,
386, 394, 398, 402 and 406. STOP connective 432 will
direct the program to that step; and MODE connective
436 will repeatedly branch the program back to step 310
of FIG. 3 until a NO is produced by the comparing
function of step 434—thereby indicating that switch 140
of FIG. 1 has been closed. When that NO is produced,
RETURN connective 438 of FIG. 10, which corre-
sponds to line 8700 of the program, will cause that
program to reenter that CALL STOP step which di-
rected the program to the sub-routine of FIG. 10.

It will be noted that the printing unit of the Olivetti
Model PU1800/B/18 thermal printer can print only ten
(10) dots at a time; and, in the preferred format of data
on the printout, each horizontal row has one hundred
(100) dot-accepting locations. The print of data in that
number of dot-accepting locations is effected by (a)
printing whatever dots are needed in the endmost odd-
numbered ten (10) dot-accepting locations of the upper-
most row of dots in a line of data during a first execution
of step 462 of FIG. 12, (b) printing whatever dots are
needed in the ten (10) even-numbered dot-accepting
locations immediately adjacent the previously-printed
odd-numbered dots during a first execution of step 470
of FIG. 12, and (c) alternating four additional execu-
tions of step 462 with four additional executions of step
470. The resulting ten (10) printings will provide all of
the dots which are needed in the uppermost row of dots
in a line of data on the printout.

It also will be noted that the printing unit prints the
uppermost row of dots of any data line by advancing in
step-by-step fashion from right to left; and, further, that
the printing unit will print the next-uppermost row of
that data line by advancing in step-by-step fashion from
left to right. As a result, the endmost odd-numbered
dots will be adjacent the right-hand ends of some rows
but will be adjacent the left-hand ends of other rows.
However, in the printing of each row of dots, the print-
ing unit will start at the leading edge of that row.

The paper, which will be used as part of the printout,
is continually in engagement with the printing unit.
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Also that paper will move continuously relative to that
printing unit. However, the movement of that paper
relative to the thermal heads of that printing unit is slow
enough, and those thermal heads heat and cool rapidly
enough, so dots can be formed in a discrete and clear
manner.

The microprocessor 50 has two EPROMS wherein
the attached program is stored; and the locations
wherein that program are stored are followed by loca-
tions where a dot pattern look-up table is stored. The
data which is to be printed on the printout must be read,
must be converted into a dot pattern by use of the dot
pattern look-up table, and then must be stored in the
print buffer. Thus, as indicated by FIGS. 11-13, regis-
ters 2 and 6 must be initialized to zero (0) in step 442,
which is entitled INITIALIZE COUNTERS and
which corresponds to lines 11560 through 11660 of the
program. During step 444—which is entitled SELECT
PRINT POS. 1 DOTS and which corresponds to lines
1700 through 1214 of the program—the data, which
relates to a selection line and which is to be printed on
the printout as a data line, will be read, and then the dot
pattern look-up table will provide corresponding dot
pattern data. That data will be loaded into scratch pad
registers 4 and 5, and thereafter will be transferred to
Ports 0 and 1 of microprocessor 50. The thermal heads
of the printing unit will be turned “off” in step 446,
which is entitled TURN PRINT HEAD OFF and
which corresponds to lines 12180 through 12200 of the
program. Those heads are turned “off” by causing the
pins 0 through 7 of Port 0 and the pins 0 and 1 of Port
1 to apply “0”s to the inputs of inverter drivers 54, 56,
58, 60, 63, 64, 66, 68, 70 and 72, respectively. The result-
ing logic “1”s at the outputs of those inverter drivers
wil de-energize all of the thermal heads.

During step 448, a comparing function will determine
whether a bit has been set in register 6 to indicate that a
printing step has been initiated. Because that register
was initialized to zero (0) during step 442, the compar-
ing function of step 448 will provide a NO. Thereupon,
step 450 will cause pin 7 of Port 5 of FIG. 2 to apply a
“1” to the input of inverter driver 74; and the conse-
quent “0” at the input of Darlington amplifier 192 will
cause a logic “1” to be applied to conductor 210 to start
the motor of printer 136. Also, a “0” at the input of
Darlington amplifier 170 will cause an enabling “1” to
be applied to the thermal heads of the printing unit of
printer 136. However, the signals at pins 0 through 7 of
Port 0 and pins 1 and 2 of Port 1 will be keeping those
thermal heads de-energized. During step 452 which is
entitled PRINT START =1? and which corresponds to
lines 12320 through 12346 of the program, a comparing
function will determine whether the printer has applied
a “start” to conductor 146. If that function provides a
NO, the program will loop at step 452 until that strobe
is applied to that conductor. As soon as step 452 senses
the application of that strobe, it will provide a YES; and
then step 454—which is entitled PRFLG =1 and which
corresponds to lines 12350 through 12360 of the pro-
gram—will set a bit in register 6 to indicate that a print-
ing operation has been initiated. Thereafter the program
will branch, via ST2 connectives 456 and 458, respec-
tively, of FIGS. 11 and 12 to step 460, which is entitled
STROBE P1==1? and which corresponds to lines 12380
through 12400. If the printer has applied strobe P1 to
conductor 148—to indicate that the printing unit has
moved into position to print the endmost odd-numbered
dots of the uppermost row of a line of data, the compar-
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ing function of step 460 will provide a YES. If a NO is
provided, the program will loop at step 460 until the P1
strobe is developed.

During step 462—which is entitled OUTPUT P1
DOTS and which corresponds to lines 12420 through
12780-—pins 0 through 7 of Port 0 and pins 1 and 2 of
Port 1 will apply logic states to the inputs of the adja-
cent inverter drivers to cause energizing “0”s to appear
at the inputs of those thermal heads which are intended
to form dots during the printing step. While step 462 is
being executed, step 464 will be initiated; because step
462 takes a finite time to execute. Step 464 is entitled
SELECT P2 DOTS and it corresponds to lines 12830
through 13270 of the program. During that step, the dot
pattern for the topmost even-numbered dots which are
immediately adjacent the just-printed endmost odd-
numbered dots will be determined from the dot pattern
look-up table; and then the resulting data will be stored
in scratch pad registers 4 and 5 and subsequently ap-
plied to the Ports 0 and 1 of microprocessor 50. At the
conclusion of the printing operation of step 462, the
data in dot register 2 will be incremented by a one (1).
Also, step 466—which is entitted TURN PRINT
HEAD OFF and which corresponds to lines 13310
through 13336 of the program—will de-energize all of
the thermal heads—in the same manner in which those
thermal heads were de-energized during step 446 of
FIG. 11.

During step 468—which is entitled STROBE P2==1?
and which corresponds to lines 13350 through 13370 of
the program—a comparing function will determine
whether the P2 strobe has been applied to conductor
152. That strobe will be applied when the printing unit
is in position to print the endmost even-numbered dots.
If the comparing function of step 468 provides a NO,
the program will loop at that step until the P2 strobe is
applied. Thereupon, step 470—which is entitled OUT-
PUT P2 DOTS and which corresponds to lines 13390
through 13780 of the program: —will be executed. Dur-
ing that step appropriate signals will be applied to the
pins of Ports 0 and 1 of microprocessor 50 to effect the
heating and de-energization of appropriate ones of the
thermal heads; and thereby effect the printing of the
endmost, even-numbered dots in the topmost row of the
line of data. Before the conclusion of step 470, the num-
ber in the dot register 2 will be incremented. Step 472
which is entitled END OF LINE? and which corre-
sponds to lines 13820 through 13860 of the program,
will determine whether an entire line of data has been
printed on the printout. Specifically, the two (2) in dot
register 2—which represents a single execution of each
of steps 462 and 470—will be compared with the num-
ber seventy (70), and will provide a NO. Thereupon,
the program will branch, via SEL1 connective 474 of
FIG. 12 and the identically-identified connective 476 of
FIG. 11, to step 444 of FIG. 12. During that step the dot
pattern look-up table will be read to determine the dot
pattern for the data for the next odd-numbered dot-
accepting locations, and then, during step 446, the print-
ing elements will again be turned “off’. During step
448, the comparing function will provide a YES; and
hence the program will branch to ST2 connective
456—and thence via ST2 connective 458 of FIG. 12 to
step 460. During step 472 of FIG. 12 the print motor
will be turned off as a result, and during step 450 of
FIG. 11, the motor will be turned on, to start the next
line of printing,.
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The program will execute step 460 and the rest of the
routine of FIG. 12; and, in doing so, will print two
further groups of dots for the uppermost row of the line
of data, and also will increment dot register 2 twice.
Consequently, the comparing function of step 472 will
provide a further NO, and a further looping of the pro-
gram to step 444 of FIG. 11. The printer 136 will re-
quire a total of five (5) executions of the routine of
FIGS. 11 and 12 to provide five (5) printings of odd-
numbered dots. However, when the fifth execution of
those routines is complete, the count in dot register 2
will be ten (10) and the printing unit will have automati-
cally indexed itself into register with the second upper-
most row of dots.

The ten (10) printing operations for the uppermost
row of dots will be followed by ten (10) further printing
operations to print the second uppermost row. Because
each of the characters that are used in printing the print-
out consists of seven (7) vertically-spaced horizontal
rows, the printing of one full line of data requires a total
of thirty-five (35) loopings through the routine of
FIGS. 11 and 12. During each looping, the number
stored in dot register 2 will be incremented twice; and
hence, at the end of the thirty-five loopings, step 472
will determine that the count in that register equals the
seventy (70) which was loaded into that register during
step 302. Thereupon, the program will respond to the
YES of step 472 to branch, via SPACE connective 478
and identically-named connective 480 of FIG. 13 to step
482, which is entitled WAIT 2.4 MS FOR PRINT
HEAD and which corresponds to lines 13900 through
13950 of the program.

During that step, any further movement of the pro- .
gram will be delayed for a time period which corre-
sponds to the normal delay that is involved in selecting
the dot pattern for a next group of dots. During step
484, which is entitled TURN PRINT HEAD OFF and
which corresponds to lines 13970 through 13990 of the
program, the same operation is performed that was
performed in steps 446 and 466, namely, the de-energiz-
ing of the thermal heads of the printing unit. Step 486,
which is entitled STROBE P1=1? and which corre-
sponds to lines 14010 through 14030, will determine
whether the P1 strobe is being applied to conductor 148
by printer 136. If the answer is NO, the program will
loop at step 486 until that strobe is applied. When that
strobe is applied, step 488—which is entitled INCRE-
MENT DOT COUNTER and which corresponds to
lines 14070.through 140960—will be indicated. During
that step, the data in dot register 2 will be incremented
to seventy-one (71). During step 490—which is entitled
STROBE P2=1? and which corresponds to lines 14130
through 14150 of the program—will determine whether
printer 136 is applying the P2 strobe on conductor 150.
If the answer is NO, the program will loop at step 490
until that strobe is applied. Step 492—which is entitled
INCREMENT DOT COUNTER and which corre-
sponds to lines 14190 through 14210 of the pro-
gram—will increment the count in dot register 2 to
seventy-two (72). During step 494—which is entitled
DOTS 90? and which corresponds to lines 14230
through 14240 of the program—the count in dot regis-
ter 2 will be checked to determine whether it equals
ninety (90). If the answer is NO, the program will loop
through steps 486, 488, 490, 492 and 494 until the an-
swer is YES. During the twenty (20) increments of the
count in dot register 2—after the conclusion of step 472
of FIG. 12, the printing head will move vertically
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downwardly a distance equal to the combined heights
of two rows of dots. The thermal heads were left de-
energized, and hence a blank space was created be-
tween the previously-printed line of data and the next-
succeeding line of data. Step 496 is entitled TURN
"MOTOR OFF and it corresponds to lines 14280
through 14290 of the program; and, during that step, the
state of pin 7 of Port 5 will be changed to render the
Darlington amplifiers 170 and 192 conductive. There-
upon, the motor will be de-energized, and hence will
permit the printing unit to come to rest.

The program will then branch, via CLEAR connec-
tive 498 and identically-named connective 500 of FIG.
14, to step 502, which is entitled CNT=20 and which
corresponds to lines 14330 through 14340 of the pro-
gram. During that step, the dot register 0 will have data
loaded into it which corresponds to the number twenty
(20). The numeral 504 denotes a step entitled CALCU-
LATE ISAR ADDRESS and which corresponds to
lines 14350 through 14370 of the program. During that

—_
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step, the base address of fifteen (15) is added to the .

count of twenty (20)—which was established in register
0 during step 502—to provide the count of thirty-five
(35). That count will enable the ISAR to address regis-
ter 35 which is the highest-number register of the print
buffer. The numeral 506 denotes a step which is entitled
SAVE A SPACE AT ADDRESS and which corre-
sponds to lines 14380 through 14390 of the program.
During that step, the ASCII representation HEX 20—
which corresponds to a blank space—will be loaded
into the ISAR. Step 508 is entitted DECREMENT
CNT, and it corresponds to line 14400 of the program;
and, during that step, the count in register 0 will be
decremented by one (1). During step 510, which is enti-
tled CNT=0? and which corresponds to line 14410 of
the program, a comparing function will determine
whether the count in register 0 has been decremented to
zero (0). If the answer provided by that function is NO,
the program will loop through steps 504, 506, 508 and
510 until that function provides a YES. At that time, the
ISAR will address the first register which is part of the
print buffer; and that register will have been loaded
with space-indicating HEX 20’s. The program will
then, via connective 512—which is entitled RETURN
and which corresponds to line 14420 of the pro-
gram—cause the program to return to the particular
step which initiated the sub-routine of FIGS. 11-13.

During the sub-routine of FIG. 7, the execution of
step 378 will branch the program to the sub-routine of
FIGS. 11-13. Similarly, during executions of the rou-
tines of FIGS. 8 and 9, the executions of steps 396 and
412 will branch the program to the sub-routine of
FIGS. 11-13. However, because HEX 20 is loaded into
the print buffer at the end of each printing operation,
and because the PRTLN sub-routines will not load any
data into that buffer, that buffer will not have any data
in which it could effect the printing of data on the print-
out. Consequently, although the various steps of the
routine of FIGS. 11-13 would be executed, and al-
though the routine of FIG. 14 would be executed; all of
the thermal heads of the printing unit would remain
de-energized. Consequently, each execution of a
PRTLN sub-routine will provide a full seven row high
blank space on the face of the print-out.

The operation of the sub-routine of FIGS. 11-13 is
longer when it is initiated by step 420 than it is when it
is initiated by any of steps 378, 382, 384, 388, 396, 400,
404, 412, 414, 416 and 428; because step 420 requires a
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full line of data for each selection line. However, the
execution of the sub-routine of FIGS. 11-13 for steps
382, 384, 388, 400, 404, 414 and 416 will, except for the
shorter time required, be essentially the same as that
described hereinbefore in connection with step 420. In
the case of steps 378, 396, 412 and 428, the execution of
the sub-routine of FIGS. 11-13 is different from that of
step 420. Specifically, steps 378, 396, 412 and 428 do not
supply power to the thermal heads of the printer 136;
and hence the execution of the sub-routine of FIGS.
11-13 will, during those steps, provide blank spaces on
the printout.

It will be noted that the relay coil 80 must be ener-
gized to maintain the contacts 90 and 84 in engagement.
Further, it will be noted that unless those contacts are
maintained in engagement, the vending machine 51 will
be unable to accept coins. This is significant; because it
will keep persons from removing the line cord of the
data acquisition unit from the socket therefor in an
effort to decrease the number of vends which would be
recorded on the next printout. Further, any separation
of the plug and socket 33 from each other also would
keep the coin changer 51 from accepting coins. The
combination of relay coil 80 and the running count of
power outages will minimize the likelihood of “cheat-
ing” by manipulation of line cores, sockets, fuses or the
like.

It will be noted that the price data which is supplied
to the printer 136 is the exact data that is generated by
the vending machine during vending operations. When
changes are made in the prices that are set in the vend-
ing machine, the. data which is supplied to the data
acquisition unit and the data which that data acquisition
unit will supply to the printer, will automatically and
fully reflect those changes.

It will be noted that the sub-routine of FIG. 14 is
automatically addressed by the program at the end of
the sub-routine of FIGS. 11-13. However, the former
sub-routine also can be addressed directly by step 376 of
FIG. 7. At the conclusion of the sub-routine of FIG. 14,
the program will return to the particular step which
called it; and, in the case where that sub-routine imme-
diately follows the subroutine of FIGS. 11-13, it will
return to the step which called the sub-routine of FIGS.
11-13.

A considerable number of the steps of the flow chart
are dedicated to the operation of the Olivetti printer.
Because that printer is a commercially-available device,
and because it always requires a program to enable it to
operate, some portions of the program are not, per se,
parts of the present invention. Instead, those parts
merely illustrate the printing function that is performed
by the printer 136. Commercially-available programs
are offered to purchasers of the Olivetti printer; but the
steps of the attached program are desired, because they
are tailored to the printout format disclosed herein.

‘Referring particularly to FIG. 15, the numeral 550
denotes a NOR gate which has the output of opto-cou-
pler 100 of FIG. 1 connected to one input thereof. The
output of that NOR gate is connected to a binary
counter 552 which preferably consists of four 7497
binary counters. The output of that counter is con-
nected to the address lines of a data RAM 554 which
preferably consists of four 5101 CMOS RAMS. The
output of that RAM is connected to the B inputs of an
adder 556 which preferably is eight 7483 adders. The
output of that adder is connected, via a latch 558, to the
Data In inputs of RAM 554. That latch preferably is
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two 74LS273 octal latches. The data outputs of that
RAM also are connected to a Binary-BCD converter
560 which preferably will be four 74185 Binary-BCD
converters. The output of that converter is connected
to a multiplexer 562 which preferably is four 74L.S153
multiplexers. The output of that multiplexer is con-
nected to the address inputs of a ASCII pattern look-up
PROM 564, which preferably is a 2708 EPROM. A
printer controller 566, which preferably is a CY-480
UPC of Cybernetic Micro Systems, will receive data
from the PROM 564 and will supply data to a printer
interface 568, which preferably will consist of all of the
components of FIGS. 1 and 2 that are (a) connected to
pins 0 through 7 of Port 0, to pins 0, 1, 6 and 7 of Port
4, and to pins 0-3and 6 of Port 5 and (b) located to the
left of plug and socket 114 in FIGS. 1 and 2. Instead of
being connected to those pins, the printer interface will
be connected to the printer controller 566. The numeral
136 denotes a printer which preferably is identical to the
similarly-numbered printer of FIGS. 1 and 2.

The numerals 138 and 140 denote switches which
preferably are identical to the similarly-numbered
switches of FIG. 1. The numeral 570 denotes a switch
logic block which preferably consists of two 7400 and
two 7402 gates; and switches 138 and 140 are connected
to inputs of that block. One output of that switch logic
block is connected to an input of a NAND gate 572; and
an oscillator 574—of standard and usual design which
develops a frequency of essentially two kilohertz (2
KHz)—is connected to the other input of that NAND
gate. The output of that NAND gate is connected to a
control state counter 576 which preferably consists of
two 7497 binary counters. The other output of switch
logic block 570 is connected to the re-set input of
counter 576. The output of that counter is connected to
a dual octal ten inputs AND/OR gate array 578; and a
MMI PAL 10HS gate array is preferred. One output of
that gate array is connected to switch logic block 570;
and two further outputs of that gate array are connected
to printer controller 566. Lines corresponding to the
three least significant bits extend from the gate array
5§78 to address inputs of the PROM 564. A further out-
put of that gate array extends to the Binary BCD con-
verter 560; and still another output of that gate array
extends to a binary counter 580 which preferably con-
sists of four 7497 binary counters. The clock input of
that counter receives inputs from conductor 94 and
opto coupler 96—each of which preferably is identical
to the similarly-numbered conductor and opto coupler
of FIG. 1. The output of counter 580 extends to the A
inputs of adder 556; and a line corresponding to the least
significant bit extends to gate array 578. A further out-
put of that gate array extends to a relay circuit 582
which preferably includes the diode 52, resistor 78,
relay coil 80, flyback diode 82 and relay contacts 8 and
90 of FIG. 1. Yet another output of the gate array 578
extends to the read/write input of data RAM 554. A still
further output of that gate array extends to the re-set
input of binary counter 552. A carry output of that
counter is connected to an input of that gate array. Yet
another output of that gate array is connected to the
other input of NOR gate 550. Still another output of the
gate array extends to the CLEAR input of latch 558;
and conductor 31 of FIG. 1 extends to the set input of
that latch. The numeral 584 denotes a power supply
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which is connectable to a source of one hundred and
fifteen volts A.C. and which supplies regulated plus five
(+5) volts and regulated plus twenty-four (424) volts.

The circuit of FIG. 15 constitutes a hardware equiva-
lent of the control device disclosed by FIGS. 1 through
14. Because of the low cost, simplicity and flexiblity of
the control device of FIGS. 1-14, it is the preferred
embodiment of the present invention.

The opto-coupler 100 will respond to a serial bit
stream on conductor 92 from the coin changer 51 of
FIG. 1 to apply a corresponding serial bit stream to the
left-hand input of NOR gate 550; and the output of that
NOR gate will be a corresponding, but inverted, serial
bit stream that will be supplied to the clocking input of
counter 552. That counter will count the number of bits
in that serial bit stream and will use that count as the
address of the data in the data RAM 554. During the
succeeding serial bit stream on conductor 94 from coin
changer 51, the opto-coupler 96 will apply a corre-
sponding serial bit stream to binary counter 580. That
counter will count the number of bits, and then will
supply them to adder 556, while also supplying the least
significant bit to the gate array 578. The RAM 554 will
supply data to the B inputs of the adder 556; and the
gate array 578 will apply appropriate signals to the
read-write input of the RAM to enable the data which
is outputed by the adder 556—and momentarily stored
in the latch 558—to be re-written into the appropriate
addresses in that RAM. This provides an accumulation
of the total number of bits—each of which represents
five cents (5¢)—that were supplied in the serial bit
stream on conductor 94. The oscillator 574 constitutes a
“clock” for the circuit of FIG. 15; and it will act,
through NAND gate 572, to supply signals to the con-
trol state counter 576. The output of that counter will
enable the gate array 578 to apply signals to the NOR
gate 550 to permit the counter 552 to provide further
addresses in the data RAM which will then be ad-
dressed. This enables the circuit to clear the data and
also to output the data via Binary-BCD converter 560
and multiplexer 562 to the ASCII pattern look-up
PROM 564. The printer controller 566 will respond to
the data from that PROM, and also to signals from the
gate array 578, to appropriately cause the printer inter-
face 568 and the printer 136 to print characters in the
form of dots on a printout sheet in the manner in which
the corresponding printer interface and printer of
FIGS. 1 and 2 print such a printout.

The printer 136 will be started by closing the switch
138 in the manner described hereinbefore in connection
with FIGS. 1 and 2. Similarly, the stopping of the.
printer 136 will be effected by closure of switch 140 in
the manner described hereinbefore in connection with
FIG. 1. In either event, the closing of a switch will
cause switch logic block 570 to apply an appropriate
signal to NAND gate 572, and also to the re-set input of
control state counter 576. The relay circuit 582 will
energize the relay coil 80 and thereby effect the closing
of contacts 84 and 90 whenever the printer 136 is not
operating and power is on.

Whereas the drawing and accompanying description
have shown and described two embodiments of the
present invention, it should be apparent to those skilled
in the art that various changes may be made in the form
of the invention without affecting the scope thereof.
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CHECK ERASE

CHECK FRINT SWITCH

SKIFP IF QFF
RELAY OFF

PRINT IT
TIME BUFFER



1400
1410
1420
14320

1440

1450
1440
1470

1450

1490
1500
1510
1520
1530
1540
1550
1540
1570
1520
1590
14600
1610
1620
14630
1640
1650
1660
1670
1680
14690
1700
1710
1720
1730
1740
1750
1760
1770
1720
1720
1800
1810
1320
1820
1240
1850
18460
12870
1220
1390
1200
1910
1920
1930
1240
1950
1940
1970
19280
1990
2000
2010
2020
2030
2040
2030
2060
2070
2080
2090

(910 )]
o030
QQ3F
0040
o042
0044
aQ4s

0046 3
0o4s-

Q049
Q04A

Qo4n
004E
0Q4F
0050
Q051
0053
Q054
0035
0056
0057
QOSs
005®

005A
00SE
QOSD

QQSF
Q040
0061
Q0e2
00432
Q0&S
00Q&7
0068
006
Q06A
a0&C

QQ&E
QO&F
0071
0073
Q074
0074
0078
QO79
00Q7A
007k
070
007F
a0g0
0081
a8z
0084
[oe}=12)
0082
0027
008A
QSR
002
008D

008F
Q00
0091

30
a8z

o
P=L
oL

20 .0

sD -

2
22
732
ac

2a 2

OE
14
51
14
=4
t=)e4

41

OF
17

2
<

17

A4
21

24

70
So
53
A4
21
84
40
iF
50
24
20

40
25
92

4z

24
70
S0
A4
21
24
4Q
iF
S0
25
22
20
70
S0
43
iF
53
20

43
1F
53

o1

10
Co

10
o8

B3
FS

el =0

L

0&

FF
A7

10

0A

48
oA
Fa

D4

~27
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DS I
BC Az
ns =
BC Az
LI 207
0o =S
BC Az
LIS 3
LR Sy A
DcI TIMST
# INCREMENT TIME
LR &, 0C
LM
LR ME. A
LM
Al 1
LR LEByA
LR A> ME
LNK
LR ne, &
ST
LR A.LE
|T
#
AZ INS PSEL
NI MSEL
BZ MQDE
#
# END OF MAIN LOOP
" .
CLR
LR CNT» A
LR CNT1,A
X1 INS PSEL
NI MSEL
RZ Xz
LR A CNT
INC
LR CNT:A
BZ MOLE
BR X1
*
Xz LR A, CNT
: CI 40
BNC X3
LR A, CNT1
NI = H’FF~
BZ MODE
X3 CLR -
LR CNT:A
. X4 INS PSEL
NI MSEL
BNZ X3S
LR A, CNT
INC
LR CNT-A
CI 72 .
BNC X6
EBR X4
X3 CLR :
LR CNT-A-
LR A>,CNT1
INC ,
LR CNT1,A
BR Xt
#*
X& LR A, CNT1
INC
LR CNT1.A

28

LOOE FOR ZEL TRANSITION

L.OOF BACK

CLEAR STORAGE
LOGK AT SEL

TRANSITION; BRANCH
ERROR; SEL STUCK
CHECE FOR UNDER WIDTH
oK

NOISE:; RETURN TO TOF

CLEAR STORAGE

LOOK FOR OPPOSITE TRANS
TRANSITION; BRANCH

INC TIMER

CHECK FOR RUN-OUT

YES

CLEAR STORAGE

INCR. DATA

LOOK FOR NEXT ONE

LAST INCR



2100
2110
2120
2130
2140
2150
2160
2170
2180
2190
2200
2210
2220
2230
2240
2230
2260
2270
2280
2290
23200
2310
2820
22320
2340
2350
2360
2370
2380
2320
2400
2410
2420
2430
2440
2450
2440
2470
2430
. 2490
2300
2510
2520
2530
2540
2950
2560
2570
2580
2890
2600
2610
2620
2630
2640
"26S0
2660
2670
ZEE0
2690
2700
2710
2720
2730
2740
2750
2760
2770
2780
2720

4,350,238

30
END OF SEL PULSES: LOOK FOR
TOT

CHECK FOR RUN-OUT
IGNORES FREE VEND

CLEAR ZTORAGE

CHECK FOR TOT TRANS
YESs TRANSITION
DELAY

INCREMENT COUNTER

RUNQUTs LINE STUCK
LOOK AGAIN

CHECK FOR MINIMUM
LONG ENOUGH

NOISE
CLEAR STORAGE

NEW TRANZ DETECTED

WASTE TIME

END OF PULSES DETECTED
LOOK FOR TRANS
TRANS DETECTED

INCREMENT DATA
LOOK FOR ANQOTHER FLLSE

¥ .DATA IS COLLECTEDS NOW DO SOMETHING WITH IT

29

ooe2 70 CLR
o022 50 LR CNT,A
004 A4 X7 INS FTOT
0I5 21 08 NI MTOT
00P7 24 OR BNZ X2
Qo9 40 ) LR A, CNT
00%A 1IF INC
Q098 S0 LR CNT»A
0o2C 25 4B CI 75
QO2E 22 FS RC X7
00A0 2% 00 1E XXXX JIMP MODE

#*
00A3 70 Xe CLR
00A4 S0 LR CNT»A
Q0AS 54 L.R CNTZ.A
00A&L S5 LR CNT3, A
Q0A7 A4 Xw INZ PTOT
00/ 21 02 NI MTQT
00AA 84 QR EZ X11
00AC 35 X10 D= CNT2
O0AD 94 FE BNZ X10
O0AF 40 LR A>CNT
QORO 1F INC
Q0R1 S0 LR ° CNT.A
O0B2 84 ED BZ XXXX
00B4 20 F2 ER Xe
Q0OB& 40 X11 LR A, CNT
O0OR7 25 05 cI 5
O0B? 92 Q& EBNC X12
OQBR 43 LR A>CNT1
QOBRC 21 FF NI H’FF~
QOBE 34 DS . BRZ X7
QOCO 70 X1z CLR
o0c1 S0 LR CNT, A
QOC2 A4 X1z INE PTOT
o0C3 21 0% NI MTOT
QQCS 94 On BNZ X14
QOC7 35 X131 ns CNT2
aocs 94 FE ENZ X121
QO0CA 40 LR A>CNT
QQCE 1F INC
0occ So LR CNT,A
oocn 25 1E cI 30
O0CF 22 0A BNC X15
ool 20 FO BR X13
aonz 70 X14 CLR
oon4g So LR CNT» A
00ns 44 LR A, CNTZ2
aoDe IF INC ]
00n7 54 LR CNT2,A
oonE 20 CE EBR Xe

#

#
Q0DA 44 X15 LR A, CNT2
00DR 1F "INC
QOOnC S4 LR CNTZ: A
O0OnnO 43 LR A, CNT1
QODE 25 20 CI 32
QOEO 32 04 RC X151
QOEZ 29 00 1E JMP MODE

#* ,
QOES 2A 20 QC X151 nCI PRTFL.
O0ES 14 LM
QQE® 21 FF NI HFF~
OOER =4 1F BZ X146

#

# CLEAR THE BUFFER

*
O0ELD 2A 20 07 oCI RMONTL.

LAST INCREMENT

CHECK SEL # FOR VALILD #
MAX NO.
0Ks SKIP

CHECK BUFFER CLEAR FLAG

DON“T CLEAR

CLEAR -RESETTABLE MONEY TOTAL



4,350,238

31 32
2200 00F0 70 CLR
2810 QOF1 17 ST
2820 00F2 17 ST
2830 O0QF3 17 ST
2240 Q0F4 17 ST CLEAR FFAIL
© 2850 00FS 71 LIS 1
28460 00F6 17 = CLEAR MAXIT
2870 #
2830 00F7 2A 20 0D jalag STORE
2890 QOFA 20 1E LI 30
2900 O0FC 50 LR CNT, A
2910 0OFD 70 CLR
2920 QOFE 17 CLBUF 8T
2920 QOFF 17 ST
2940 Q100 74 LIS &
2950 0101 3E Anc
29460 0102 70 CLR
2970 0102 20 ns CNT
2980 0104 94 F? BNZ CLEBUF CONTINUE UNTIL DONE
2990 3#*
2000 0106 ZA 20 OC I PRTFL. CLEAR FLAG
3010 0109 70 CLR
2020 010A 17 : o
3030 #
3040 #
3050 O10B 2A 20 04 X1i6 ncI MONTL
3060 O10E 28 01 70 . PI ADRD ADD NICKELS TO MONTL
3070 0111 28 01 70 FI ADD ’ ADD NICKELS TO RMONTL
2080 *
2090 0114 232 ns CNT1 INDEX = SEL-2
3100 0115 23 ns CNT1 ’
3110 0116 2A 20 OB DCI MAXIT CHECK MAX. ITEMS
J120 0119 OE LR &, 0DC :
2130 011A 16 LM
3140 O11B 25 00 CI. Q
J150 011D &4 09 BZ X161
21460 011F 12 coM :
3170 0120 24 01 : - Al 1 ) FORM 275 COMFPLEMENT
3180 0122 S0 LR HEB. A
3190 0123 43 LR A,CNT1
3200 0124 CO AS HR
3210 0128 92 04 ENC X17 FORMER MAXIT LARGER; SKIF
2220 0127‘OF X141 LR nC,Q -
3230 0128 43 I LR A>CNT1 GET NEW MAXIT
3240 0129 17 . ST SAVE IT
3250 *
3260 012A 33 X17 ns CNT1
J270 012R ZA 20 QD ncl STORE BASE TO RAM
3230 012ZE 43 LR A.CNT1
3290 012F 13 gL 1 X2
3300 0120 13 SL 1
3310 0131 eE C ADC
F3320 0132 8E - ADC : INDEX #S+BASE=ADDRESS
F3II30 0133 0OE LR @, Do SAVE DCO
3340 01324 164 LM
JI3F0 0135 51 LR MB, A
3360 013¢ 16 LM .
3370 0137 24 01 Al 1 ADD 1 'TO IR
3380 0139 Sz : LR LB,A
3390 013A 41 LR AsM
3400 O13R 19 LNE ADD CARRY
3410 013C T1 LR MR, A
3420 013D OF LR nc,a RESET DCO
3430 013E 41 LR A MB
2440 013F 17 aT
3450 0140 42 LR A,LR REPLACE IR
2440 Q0141 17 eT .
23470 0142 OE LR Q,DC SAVE DCO
3480 0142 16 . LM GET INR

2490 0144 SO LR HB, A



2300
33510

3630
2640
3650
26460
23670
34620
24690
700
2710
3720
2730
2740
3750
27460
3770
2780
2790
IE00
2810
3820
2830
3840
3850
3840
3870
2280
3890
3200
3210
3920
JIPI0
3P40
3950
3960
3970
930
3920
4000
4010
4020
40320
4040
4050
4040
4070
4080
4090
4100

4110

4120
4130
4140
4150
4140
4170
4180
4120

0145
014646
0147
014z
Q14A
014R
014c
0140
014E
014F
Q150
0151
0153
0155
0156
01352
015A
015R
015D
013F
0160
0161

0162
0163
0164
01465
0166

0147
01468
01469

O14A

016D

0170
0171
Q172
0173
€174
0175
017&
0177
0178
0179
Q174
017k
Q17¢
0170
O17E
0180
0132
0124
0124
Q187
0189
018K

Q120 ¢

018F
0120
0192
Q194
0196
0197
0199
0194
O19B

16
51
14
24
&2
41
19
51
40
50
25
94
34

e
I

P4
42
25
8z
70
5z

S0
OF
40
17
41
17

~
e

17

28

&4

33

01
OF

=]
o

0A

?F
oS

01 70

00 1E

o=
13
oz
1F

on
oc
03

3F
03

OF

Co

REPX

%*

END OF

* % % %

ADD

CKZ

Ck4

QVER

LM
LR
LM
Al
LR
LR
L.NE
LR
LR
LNk
LR
CI
BNZ
LR
CcI
‘BNZ
LR
CI
BC
CLR
LR
LR
LR
LR
LR
ST
LR
ST
LR
ST

PI

4,350,238

ME, A

1
LE.A
A MB

MEs A
A, HE

HE, A
1

REFX
A>MB
H 86~
REPX
AsLE
H*9F ¢
REPX
LE, A
MEB, A
HB» A
nc, @
AyHB
A» ME

A, LB

ADD

SAVE ROUTINE

JMP

LR
LM
LR
LM
LR
LM
AS
LR
LR
LNK
LR
LR

MODE
HB: A

ME: A

_CNT2

LB.A
A, MB

MB,A
AsHB

HB> A

-
QVER
CK3
RPL1
A ME
H” oD~
QOVER
CK4
RPL1
A,LB
H”3F~
OVER
RPL1
A,LB
H"Co~
LE:A
AMB

34

ADD 1 VEND

CHECK FOR OVERFLOW
QK3 REPXACE DATA
CHECK. MB

OKs REFXACE DATA
OVERFLOWs CLEAR

RESET DCO

ADD NICKELS TO $NR

RETURN TO MAIN LOOF

SAVE DCO
GET VAL

ADD NICKELS

CHECK FOR QVERFLOW
OVERFL.OW

CHECK NEXT DIGIT
REFPLACE DATA

CHECK MB

EQUAL: CHECK NEXT DIGIT
REPLACE DATA
CHECK LB

EQUAL OR LESS. 0K REPLACE
SUBTRACT 200000



4200

210
4220
4230

240
4250
4260
4270
4280
4220
4200
43210
4320
4320
432340
4350
4360
4370
4380
432390
4400
4410
4420
4420
4440
4450
44460
4470
4480
4490
4500
4310
4520
43530
4540
43550
4560
4570
4580
4590
44600
44610
44620
4630
44640
44630
4660
44670
4680
4420
4700
4710
4720
4720
4740
4730
4760
4770
4730
4790
4200
4810
4820
423320
43240
4850
4860
4270
4320
4890

0190
019E
O19F
Q1A0
01A1
D1A3
Q1A4
01AS
Q1A6
O1A7
01A8

Q1AY. - L
17

01AA
01AR

G1AC
01AD
01AE
01AF
Q1R1
01B3
Q1B&
01B7
01B?
Q1BC
Q1RO
01BRE
Q1BF
o1C1
Q1C4
Q105
Q16

Q1c7

QICA =

o1cp

o100
o1n2

o103 .

o104
o1ns
0107
o103
o1ne
O1DA
0iDR
oipn
o1oF
01EZ
01E4
0O1ES
Ql1E=
O1ER
Q1EE
01F1

CO1F4

24
S1
40
19
z

S0
oF
40
17
41
17

e
<~

1c

70
=0

A4

4
29
30
4

70
17
20
o4
2A

71
17
1c

[N
38

F2

20
04
00

Fé&
20

FD
20

Qé&

35

RFL1

#*

Al
LR
LR
LNE
Al
LR
LR
LR
sT
LR
5T
LR
&T
POF

4,350,238

H F2*
ME. A
A, HE

H FC~ -
HE. A
DG, @

A, HB N
A. ME

A, LB

- # ERATE ROUTINE

1E

OR

EC
D&

.59

#*
ERASE

ER1 -

ER2 -

s % dko% ok

uMP

*® % k% kO

*

#* PRINT HEADER

#

‘H1

00

EC

3 D&

EC

LR
. LI
% LR

CLR
LR
INS
NI
ENZ
JMF
DS
BNZ
ocI
CLR
ST
D3
BNZ
DCI
LIS
ST
POF

FI

FI
PI

LI
LR
LR

LR
INC
LR
CI
BC
FI
LI
LR
ocI

FI

PI
FI
FI
LI

CNT» A
FORT
H 80~
ERZ
MODE
CNT
ER1 .
IDST

CNT -
ER3

MAXIT
1 .

START: OF PRINT ROUTINE

CLEAR

FRINT 1 BLANK LINE

PRTLN
sTOP

a2
CNT.A
A CNT
IS, A
Cra#”
A
A CNT

CNT. A
0°43°
H1 :
PRTLN =
arz2”
CNT.A
HBUIF 1
HL!
PRTLN
STOP
FRTLN

oy
0~ 23

36

RESET DCO

END OF ZSUBROUTINE

CLEAR COUNTER

ERASE BUFFER

CLEAR BUFFER



4700
4910
4920
4930
4940
4950
42460
4970
4930
4290
S000
010
S020
5030
5040
5050
0460
5070
5080
S090
5100
5110
5120
5130
5140
S150
51&0
5170
5180
S1920
S200
S210
5220
5230
5240
5250
32460
S270
3280
3290
5300
5210
320
5330
5340
S350
3360
5270
S380
5390
5400
5410
5420
5430
5440
5450
54460
5470
5420

5490
5500 .

93510
TSS20
5520
95540
59550
5560
2570
5580
SS90

01F&
QLF7
O1FA
Q1FD

0200 .

Qzoz
Q203
Q206

209
ozoc
Q20F

0212
0213
N214
021%
0214
0217
0218
0219
Q21A
021B
021C
oz21n
021E
0220
Qz22
0224
0223
Q226
0227
0229
Q22B
0220
022E
022F
0220
0232
0233
0234
0235
0236
0237
0238

022A

70

o1
=
73
Bl
77

55

45
18
BS
Al
21
24
20
Cl1
Sl
Al
21
284
20
c2
52
35
41
51
42
12
a2
R0

20
OB
20
5D
20
S0
4D
20
SD
20
OE
75
50

23

25

07

04
17

07

04
04

3
~t

49
Q5
g0

80

80

0%

El

Q4 !

11
4%

44

39

03
04

37

&C
Q0
EC
7D

EC
EC

E&
EC

4,350,238

38
LR CNT.A
DCI  HBUFZ
PI HD'
FI FRTLN.
LI 0-27°
LR CNT,A -
DCI HBUF3
FI HD1
FI  PRTLN
FI = PRTLN
PI STOP

#*

# PRINT ID #
#*

READ CLR CLEAR STORAGE
LR HB, A
LR ME, A
LR LB.A
LIs 3 INIT FORT
ouTS 1
Lis 7
LR CNT3, A SET COUNTER
X0 - . LR A, CNT3
coM
ouTsE S
INS
NI H” 40 MASK FOR FA-&
BZ XA
LI H* 80~
AS MB ADD A 1
LR MB, A SAVE RESULT
XA ~ INS 1
) NI H"80~" . MASK FOR PA-S
BZ XB
LI H* 80~
AS LB
LR  LB.A SAVE
XB DS CNT3 ,
ENC  XC
LR  A.MB.
. SR 1
" LR MB,A - SAVE SHIFTED RESULT
LR A, LB
SR 1 SHIFT
LR  LBE.A SAVE
BR X0 . RETURN & CONTINUE
#*
xc PI ASCII CONVERT IT

* ,
* LOAD BUFFER FOR PRINTING
*

LI ADDR+1

LR IZHA
LI cI- ID #
LR I.A
LI c-n-
LR I.A
LR Ayl INCREMENT ISAR
. LI C#~
LR I.,A
LI BUFAD+1 ASCII OQUTPUT BUFFER
LR IS, A
LIS S INIT COUNTER
LR CNT, A
FI Loxz' SHIFT INTO FRINT BUFFER
L
PI PRTLN PRINT THE LINE

*

* CHECK STOP
#*



- S&EQO
5610
54620
8630

5640

360
5640
S670
S680
2420
5700
5710
2720
S730
5740
5750
5760
8770

B780
5790
3800
S810
5820
5820
5840
5850
85860
5870
5880
5890
G900
G910
5920
5930
S940
5950
8960
S970
5980
5990
&QQQ0
&010
6020
6030
6040
&050
&Q40
&070
6080

“&0R0
&100
&110
&£120
&£130
&£140
&150
61460
&£170
46180
6190
4200
6210
6220
&230
&LZ40
6250
&L260
6270
&280
6290

0285

0258
02GB
Q0Z3E

0261
0263
02é4
02646
02&7
0269
Q26A
oz6C
Q2&D
Q26E
QZ6F

Q272

Q273

0278

027E
0231
Q224

0287
0289
028A
028C
028D
023F
Q290
o292
0293
0294
0295
0zZ97
0298
0Z9A
QzZ9B
029C
029D
02A0

2A
28

28

20
OB
20
1]
20
Sh
20
0B
7S
=10)

23

28

2A

28

28

20
0B
20
Sh
20
SD
20
SDh
40
4D
20
gD
20
OR
76
S0
28

28

28

o
Pl

11

S54

48

Q3

04

20
03
04

a8

03
(o)c]

04

Q3

39

D&

oz

FS

24

Eé&
EC

Dé&

EC

D&

04
EE
10

Eé
nc

EC

Dé

4,350,238

40
FI  STOP
"
# PRINT TIMECODE
*
DCI  TIMST
FI  LOADZ
FI  ASCII
# -
# LOAD BUFFER FOR TIMECODE
#*
LI ADDR+1
LR IS.A
LI CUTe
LR I.A TC:
LI C“H”
LR I.A
LI  BUFAD+{
LR IS.A ADDRESS ASCII BUFFER
LIS S
LR CNT.A
PI  LDXZ TRANSFER TO FPRINT EUFFER
* . -
FI  PRTLN PRINT IT
3¢ .
# CHECK STOP
#
PI  STOP
+*
#*
PI  PRTLN PRINT EMPTY LINE
*
# CHECK STOP
*
PI  STOP
#* .
#*
# FRINT NON-RESET TOTAL MONEY
. ;
DCI MONTL
PI  LOADZ
_ PI  NICKL CONVERT NICKELS TO ASCII
. , _
# LOAD PRINT BUFFER
#*
LI ADDR+1
LR IS,A
LI c'T” T$
LR I.A
LI  C”N’
LR I,A
LI  C’R”
LR I,A
LR A1 SKIP SPACE
LR A1
LI C’$”
LR  I,A
LI  BUFAD
LR IS,A
LIs &
LR CNT,A
PI  LDX2 TRANSFER ASCII TO PRINT BUFFER
FI  DP ADD THE DECIMAL POINT
#*
PI  FRTLN PRINT IT

* CHECK STOP

PI  STOP
¥#*
* PRINT RESET TOTAL MONEY



L300
4310
6320
&330
46340
&350
L3460
&370
A3E0
L2390
&400
46410
&420
6430
4440
LHATO
64460
L4770
6420
4490
&S00
&S10
6520
&30
4540
6250
65460
&570
LS80
LSR0
[-YYulv]
6610
&A20
LHL30
&A40
LHESO
HALO
&H&70Q
6430
L4690
6700
4710
A720
&730
&740
4750
4760
&770
&730
&720
4800
&210
AB20
&850
4340
4850
&860
&E70
438820
6890
6900
4910
&R20
&9320
46940
4950
460
&970
4980
&£920

QZAR
02AC
O2AF

0ZR2
0ZR4
QZBS
0ZB7
0zZB8
0ZBA
QZBR
OZBL
QZRD
0ZBE
02Co
02C1
QZC3
Q02C4
0ZCS
0206
OzZC9
O2CC

02CF

ozDe

[055} U]
ozhe
0209
0zDA
02DB
ozoc
0ZDn

0ZEQ
0ZEZ
02E3
QZES
02ES

ZES

2E9
OZEB
Q2EC
OZED
0OZEE
Q2F1

02F4

-
s
e
g

28

20
OR
20
3D
20
s
4D

40
20
=D
20
OB
74
S50
28
28
22

[
p

b
o

2A .

70
50
51
16

28

20
OB
20
SD
20
SoD
20
OB
73
S50

2

20
oz
04

04

1

49

3B

o2
04

41

07
EE
10

E&
nc
EC

= Dé&

0A

[
P

Eé
EC

Dé

EC
D&

#*

® % %

%*

% % *

* %k %

* kok %k k ok ¥k

* Xk %k

DCI
FI
FI

4,350,238
42

RMONTL
LOAD3
NICKL

LOAD PRINT BUFFER

LI
LR
LI
LR
LI
LR
LR
LR
LR

CHECE. STOP
FI
Fl

BUF1

I1S,A

coT”

I.A

C R~ TR $

I.A

A1 SKIP SPACE

Al

A1

C'$”

I,A

BUFALDL

IS, A

6.

ENT» A ) . . .
LOxz SHIFT ASCII INTQ PRINT BUFFER
op ADD DEC. PT.

PRTLN PRINT THE LINE

STOP

PRTLN

PRINT FOWER FAIL

ncI
CLR
LR
LR
LM
LR
PI

PFAIL

HB» A
ME, A

LB:A
ASCII CONVERT IT

LOAD PRINT BUFFER

LI
LR
LI
LR
LI
LR
LI
LR
LIS
LR
PI
PI

CHECK STOP

PI

PRINT HEADER
FPI
PI

PRINT HEADER

BUF1

I15,A

c P~

I.A

cI”

I.A

BUFAD+3

IS,A

3

CNT., A

Lox2 . MOVE CHARS.
PRTLN PRINT THE LINE

STOP

PRTLN
STOP
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, 43 44
7000 02FD 20 11 LI BLF1
7010 0ZFF OB LR 15.A
7020 0300 20 S3 LI cra”
7030 0202 SD LR I.A
7040 0303 20 23 LI C#-
- 7050 0305 SO LR 1.A
7060 0306 4D LR A I
7070 Q307 20 49 LI (e 0
7080 0309 SD LR I.A
7090 030A 20 52 LI C'R”
7100 030C S0 LR 1,4
7110 Q300 20 18 _ LI BUF32
7120 030F OB LR I15,A
7130 0310 20 49 T ¢ c I
7140 0312 =D ' LR 1.4
7150 0213 20 4E LI C“N~
7140 031S Sh LR I.A
7170 0316 20 Sz LI C’R"
7180 0318 SO LR I,A
7190 0319 20 1iE LI BUF4 -
7200 031B OB LR 18,A
7210 031C 20 24 LI C s
7220 OZ1E SD : LR I,A
7230 Q31F 20 4E LI CoN?
7240 0321 5D o LR 1.A
7250 0322 64 - LISU 4
7260 0323 20 52 LI C’R”
270 0325 SD LR I,A
280 0326 28 04 EC PI PRTLN
7290 #
7300 # CHECK STOF
7210 *
7320 0329 28 03 Db PI STOP
7330 * A
340 #
7350 #
7360 # INIT SEL # PRINT LOOF
7370 # ,
7380 032C 20 26 LI BUFF-
7390 032E OB LR 1S54 ‘ '
7400 032F 2A 20 OB . .. DCI  MAXIT GET MAX ITEMS
7410 0332 16 LM
7420 0333 25 1E cI 30
7430 0335 82 03 BC MX1
7440 0337 20 1E : LI 20
7450 0339 SD Mx1 LR I,A
74460 033A 70 CLR
7470 Q33B SC LR S, A INDEX FOR SEL. DATA
7420 #*
7490 : # PRINT LOOF
7500 033C 20 27 pLocP LI BUFP+1
7510 O3Z3E. OB LR IS, A C GET INDEX
7520 O033F 4C LR A5
7520 0340 1F INC o CONVERT INDEX
7540 0341 S2 A LR LB-A
7550 0342 70 . © . CLR
7540 0243 54 T LR MB, A
7570 0344 S0 LR HEB, A
7580 0345 28 04 34 PI ASCII CONVERT
7590 03438 28 03 C9 FI mMova " MOVE TO DIRECT SCRATCHFALD
7600 034R 20 11 LI BUF 1 FIRST BUFFER
7610 024D OB LR 1s.A '
74620 034E 44 LR . A4
7630 034F 5D LR I.A
7440 0350 45 LR A5
7450 0351 SD LR I.A .
766D 0352 20 27 LI  BUFP+1 GET INDEX
74670 0354 0B LR I15:A :
74680 0355 2A 20 oo DCI  STORE BASE RAM ADDRESS

7490 035 40 LR A5 GET INDEX



7700
7710
7720
77320
7740
7730
77460
7770
7730
7790
7500
7810
7820
7830
7340
7250
7860
7270
7880
72920
7900
7910
7920
7730
7940
7950
7260
7970
7730
7970
8000
2010
2020
2030
2040
20%0
8060
2070
2080
8090
8100
g110
2120
2130
£140
2150
2160
g170
&120
8190
g200
8210

220

230
28240
2250
52460
2270
8280
832%0
3200
3210
320

Q359
035A
OISR
035C
0350
Q360
0363
03&4
02468
Q369

O24A ¢

036RB
0360
03éD
O3GE

Q3&F
0z72

0375 2

037¢
027A
0378

Q70 ¢

0370
Q37E
037F
0280
0381
0zge
0383
(ch]

oz8
e
QO2eR

g 0
(N

OZ8E

Q390
0391

Q3e2
0393
Q0394
0395
0397
0398
Q399
0394
Q298
Q39C
03PE
ORPF

D3A0 ¢

03A1
03A2
0ZAZ
03A&
O3AQ
O2AR
Q3AC
O:2AD
OZAE

OZAF
Q3RO 4

QazB2
03RS
QOZBé&

Womm oy

PRSENEO Rl

]

17

0z
04
03
14

03
04
0z

1=

oz
04
0z
1E

04
03
27

45

FS
24

.o

EE
34

cw

EE
10

ce -

EC
j )

oc

* ok ok ok

s
BNZ

SET PRTFL
oCI

LIS
BT

4,350,238

DLOOP

FRTFL
15

46

X4 )

ADD TO DC

ADD TO OC INDEX X=

ITEMS RESET TO CONVERTER

STICK IT IN ZNIO BUFFER

ITEMS NON-RESET

NICKELE NON-RESET

PRINT THE LINE

- INCREMENT INDEX

DECR MAXIT



8400
2410
3420
2430
8440
83450
8440
8470
8480
8490
2500
3510
23520
8530
8540
8350
8540
8570
8530
3590
84600
8610
8620
8630
24640
84650
8660
23470
86820
8690
8700
8710
8720
8730
8740
2750
8760
8770
8730
8770
8800
2810
8820
8830
8540
8850
88460
870
88820
8890
8900
23910
920
8930
8940
2950
89460
8970
8980
2990
2000
2010
Q020
2030
2040
050
Q00
2070
FQS0
2090

Q3R7
03RA
Q3BD
Q3CO

Q303

03Ce 2

0309
O3CE
0zCC
QICD
Q3CE
O3CF
[eciale]
0301
0zh2
[a)cyaxc]
(c)n i

030&
Q307
(3c) 13
030B

O3DC
Q30D
03DE
O3DF
Q3EQ
03E1
Q3EZ
Q3E4
Q3ES

Q3E&
03E7
Q3ES
O3ED
Q3EA
Q2ER
O3ED
Q3EE
Q3EF

3FO0
Q3F1
Q3F2
O3FZ
03F4
Q3FS
Q3F¢&
Q3F7
O3F8
Q2F?
O2FA
Q3FB

by b3 B2 b)Y R

Moo N m

J
0

20
OB
7é
57
&7
4c
&Q
SO
37
4
ic

A4
21

4
1c

SE
4D
SE
4E
4D
SE

b
L

=C
ic

67
4C
&3
sh
30
24
1ic
14
S0
16
1
14
Sz
1c
70
S0
16
&1
14
S2
ic

FA

40
EC

FA

EC
EC
EC
EC
EC

1E

K %k

MavAl

STOP

% % %k

oP

LDXxz

LOADZ

LOADZ

*

#*

* ASCII LOADER

*

FRINT S LINES

FI
FI
FI
FI
FI

JMP

LI
LR
LIS
LR
LISU
LR
LISU
LR
Ds
ENZ
FOP

INS
NI

ENZ
POP

LR.
LR
LR
LR
LR

. LR

LI
LR
POP

LIsSU
LR
LIsuU
LR
ng
BNZ
POP
LM
LR
LM
LR
LM
LR

' POP

CLR
LR
LM
LR
LM
LR
POP

ORG

4,350,238

END OF PRINT LOOP

-
."l

PRTLN
FRTLN
PRTLN
FRTLN
PRTLN

MODE

BUFAD
I5.A

7:A
A3
I.A
MOVAL
FzW

MSTOF
PREND

DD D

A e oM ou o

nNnOoddDpoOdDO

-

48

GO BACK: DONE

STOP IF NECC.

DECIMAL FOINT ADDER



4,350,238

49 , »
2100 0400 40 HO1 LR A, CNT

9110 0401 OR LR IS, A

D120 0402 1& LM

9130 0403 SC LR s, A

2140 0404 40 LR A, CNT

Y150 0405 1F ING

140 0406 SO LR CNT. A

2170 0407 4C LR A,S

2120 0408 25 OD CI H oD~

2190 040A 94 FS BNZ  HD1

D200 0400 20 20 LI H’ 20~

9210 040E SC LR S, A

YEZ0 040F 1C FOP

Y230 #

240 *

D250 # NICKEL TO BINARY CONVERTER

V260 # (BASE S TO BASE 2 CONVERTER)

9270 *

D220 0410 40 NICKL LR A,HE ’ MASK FOR OVERFLOW
2P0 0411 21 03 NI 3

9300 0413 50 LR HR, A SAVE

9310 0414 13 SL 1 X4 HR
PIZO 0415 13 o 1 .

PR30 04146 53 LR HB1,A

9340 0417 41 LR A, MB

PIT0 0418 14 - SR 4

Q2E0 0419 12 SR 1

Y370 041A 12 : SR i

9280 041FR C3 . AS HB1

2370 0410 53 LR HE1,A SAVE HBX4
400 410 41 LR A, ME X4 MR
9410 0O41E i3 sL 1

P420 041F 13 sL 1

430 0420 54 LR MB1,A

D440 (0421 42 LR A LR

P450 0422 14 SR 4

L0 0423 12 SR 1

D470 0424 12 SR 1

4320 0425 C4 As MBI .

P4P0 0426 54 LR MR1.A SAVE MBX4
PEO0 0427 42 : LR A, LB . X4LB
D510 0428 12 R SL 1

9H20 0429 IR sL 1 .

PS20 042A C2 . . AS LB ADD LB X1
9540 G42B 52 LR LBE:A. SAVE LB
2550 042C 44 LR .  AMBI X4MB+CARRY+MR
560 0420 19 LNK & ~t

9570 042ZE 1 AS MB v

IS0 O042F 51 . LR MB,A SAVE MB
590 0430 43 LR A>HB1 X4HR+CARRY+HE
2600 0431 19 LNK

2610 0432 CO . AS HR

2620 0432 SO LR HE, A

DEZ0 #*

D440 # END CONVERSION

PES0 #

D&l *

DET70 # 20 BIT BINARY TO & CHARACTER ASCII CONVERTER
DERO *

PEP0 #

2700 0434 20 38 ASCII LI BUFAD

P710 0434 OR : LR IS, A

V720 0437 20 30 LI c-o- ASCII O

730 0439 SD CLX LR I,A CLEAR BUFFER
740 Q042A 8F FE BR7 CLX

V730 043C 20 28 LI BUFAD

740 043E OR LR IS,A INIT ISAR
Q@770 *

P780 Q43F 40 LR A,HEB MASK OVERFLOW

P790 0440 21 OF NI H7OF ~



2800

R0

@820

R3O

840

250

PRE0

IR70

PRS0

FEP0

200

P10

PYZ0

PR30

240

FR30

P60

wR70

P30

990
10000
10010
10020
10030
10040
10050
100460
10070
10020
10090
10100
10110
10120
10130
10140
10150
10140
10170
10120
10190
10200
10210
10220
10230
10240
10250
10240
10270
10280
10220
10300
10310
10320
10330
10340
10350
10340
10370
10320
10320
10400
10410
10420
104320
10440
10450
10460
10470
10480
10420

0442

0443
0444
0444
0448
0444
044C
0440
044F
0451
0453
0455
0454
0458

0454
04SE

0435C ¢

045D
045E
0440
0461
0442
04432
0465
0464
Q4467
04468
046A
0446B

046D
Q446E
Q4&F
0471
Q0473
0474
0476
0473
047A
047C
Q47D
047F

0421
o482
0424

0485
04864
04g8e
04g9
04g8A
043B
48D
Q43E
043

30

40
25
24
92
a2z
41
25
24
o2
a2
4z
25

(=0

4z
5z
41
19

S1
40
12
24
S0
20

ap
40
25
24
41
25
84
92
a2
4z
25

8z

4c

]
Fa

5&_'

42
2

52
41
19
24
st
40

-

01
oS
11
2z
2¢
0S
os
19

?F
14

7%

FE

nz

01
OF

27

08
03

oF

15

01

:51

-3

4,350,238

LR HE A
3# s
TOF LR - A, HB
CI H D1~
BZ MEL
BNC  INCR
BC NEXT ©~
MEL LR A-MB -
CI H g6~
RZ LOw
BNC  INCR
BC NEXT ~
Low LR A, LE
CI H*9F~
BC NEXT
¥* . S e
# INCREMENT DIGIT
3#
INCR LR Ay -
INC
LR S,A )
* N .
#* TRIFPLE BYTE SUBTRACT 100000
# _
LR A LB
Al H* 60~
LR LB, A
LR . A.MB
LNK i
Al H=79-
LR MB, A"
LR A, HE
LN ]
Al HFE“"
LR. HB.A -
BR TOP
3*
#
# DOUBLE BYTE COMFARE’
NEXT LR Al
NXT1 LR A, HB
cI 1
. RZ INC1
LR A, MR
. CcI Hez7s
BZ #+6
BNC  #+%
R - | NXTS
SR LR ALB
cI H-OF -
BC NXT2
+#
# INCREMENT DIGIT
#*
INC1 LR A5
Al 1
LR ¢ &,A
M ;
# DOUBRLE BYTE SUBTRACT
* o
LR A,LB
AT H*FO~ .
‘LR LB, A
LR A, MB :
LNE v
Al H D2~
LR MB, A
LR A>HE

IF 1,

‘52
FUT IT BACK

LOADHI BYTE

COMFPARE

IF EQUAL, CHECK MIDDLE BYTE
IF LARGER, INCR. DIGIT

IF SMALLER, DO NEXT DIGIT
LOAD MIDDOLE BYTE

COMFARE

IF EQUAL. CHECK LO BYTE

IF LARGER, INCREMENT DIGIT
IF SMALLER. GO TO NEXT DIGIT
LOAD LOW BYTE

COMFARE:

~IF SMALLER, GO TO NEXT DIGIT

LOAD DIGIT
INCREMENT
SAVE DIGIT

LOW EBYTE
SUBTRACT
SAVE

MIDDLE BYTE
ADD CARRY
SUBTRACT

" 5AVE

HI BYTE
ADDN CARRY
SUBRTRACT
SAVE

. GO BACK FOR ANOTHER COMPARE

INCREMENT ISAR
CHECK HB

INCREMENT DIGIT
LOAD HI BYTE

COMPARE :

IF EQUAL, CHECK LOW BYTE

IF LARGER, INCREMENT DIGIT
IF SMALLER, GO TO NEXT DIGIT
LOAD LOW BYTE

" COMPARE
“" IF SMALLER,

GO TGO NEXT DIGIT

LOAD DIGIT
ADD 1

"PUT IT BACK

FETCH LOW BYTE

‘PUT IT BACK

FETCH HI BYT~E
ADD CARRY

PUT HI BYTE BACK
SUBTRACT FRCOM HEB



10500
10510
10520
103320
10540
10350
10560
10570
10580
10520
104600
10610
10620
10620
104640
10650
1046460
104670
10630
10620
10700
10710
10720
10720
10740
1Q750
10740
10770
10720
1Q7%0
10200
10210
102820
103320
10240
10850
108460
1087Q
10230
10820
10200
10910
10920
10930
109240
10950
10960
10970
10980
10990
11000
11010
11020
11030
11040
11050
110460
11070
11080
11090
11100
11110
11120
11120
11140
11135Q
111460
1117¢
11180
11190

0470
0492

0423

Q0495
0496
04%7
0429
04%H
04D
049F
0440
04A2

04A4
04AS
04A7

Q4AR
04A%
04AR
04AC
O4AD0
04AE
04B0
04E1

04B2
04BR4
Q4RS
Q4R7
Q4R9
04BB
04RD
Q4BE
04C0

04C2
0403
04CS

046
04C7
0409
04ca
04CB
Q4ceC
04CE
04CF

40
41
25
&84
92
82

by P
SRS

ac
24
sC

4z

bl
-

FF

DA

=
i

05
s

1=

E7
10

01

~
e

19
24
S1
20

4n
41
25
a4
@2
az

42

LT ]
ta

24
SC

4z
24

2
41
19

]
-~

51
20

E4

(a]e}
oS
o8
15

&3
10

01

?C

FF
E4

53

Z ok ok ok ok %k *

*

%

d ok & %k 3 ok

* ¥

* %

N

XT3

Al
LR
BR

4,350,238

H/FF~
HEs A -
NXT1

SECOND DIGIT CONVERSION

DOUBLE BRYTE

LR
LR
CI
¥4
BNC
BC
LR
CI
EBC

COMPARE

Ayl
A MB
H 03"
#+4
F4+D
#4232
A,LB
H B E7‘I.
#+17

INCREMENT DIGIT

LR
Al
LR

DOUBLE BYTE

THIRD DIGIT
DOUBLE RBRYTE

LR
LR
cI
RZ
ENC
BC
LR
CI
BC

A, &
1
S.A

SUBRTRACT

A LB
H” 187
LB, A
A, MB

H FC”
ME:» A
#-27

CONVERSION
COMPARE

A, I
A-MB
0

#+6
#+
w22
AL LB
H” 63~
#+17

INCREMENT DIGIT

LR
Al
LR

DOURLE BYTE

LR
Al
LR
LR
LNK
Al
LR
ER

AS
1
S.A

SUBTRACT

A LB
H PG
LB:A
A, MB

H”FF~
ME. A
#~27

FOURTH DIGIT CONVEREION

54

SAVE

GO BACK AND TEST

INCREMENT I%AR
LOAD HI BYTE

IF EGUAL,
IF LARGER-

CHECK LOW BYTE
INCREMENT DIGIT

LOAD LOW BYTE

ADD 1

FETCH LOW BYTE
FUT IT BACK
FETCH HI BYT~E
ADD CARRY

PUT HI BYTE EACK
GO BACK AND TEST

INCREMENT ISAR
LOAD HI BYTE

IF EQUAL: CHECK -LOW BYTE

LOAD . LOW EBYTE

ADD 1

FETCH LOW BYTE

PUT IT BACK
FETCH HI BYT~E
ADD CARRY

PUT HI BYTE BACK
GO BACK AND TEST
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55 56
11200 *
11210 # DOUBLE BYTE COMPARE
11220 # .
11230 04D1 4D LR A1 INCREMENT ISAR
11240 0402 42 LR  A.LB LOAD LOW BYTE
11250 0403 25 09 CI H* 09
11260 04DS &2 10 B %+17
11270 #
11280 # INCREMENT DIGIT
11250 *
11300 0407 4C LR A.S ‘
11310 04Dg 24 O1 Al 1 ADD 1
11320 04DA SC LR 5A
11320 o
11340 # DOUBLE BYTE SUBTRACT
11250 e
11360 04DB 42 LR AsLE FETCH LOW EYTE
11370 04DC 24 Fé Al H*F&”
11380 04DE Sz LR  LE.A FUT IT BACK
11390 04DF 41 LR  A.MB FETCH HI BYT~E
11400 04EQ 19 LNK ADD CARRY
11410 04E1 24 FF L AT H FF~* L
11420 Q4EZ 5 S LR ME.A FUT HI EYTE BACK
11430 04E4 90 ED BR,  *-18 GO BACK TO TEST
11440 *
11450 # _ ‘
11460 # FINAL DIGIT CONVERSION
11470 #
11480 *
11490 04E& 4D , LR A1 INCREMENT ISAR
11500 04E7 42 LR A,LB FETCH REMAINDER
11510 04EE 22 30 o1 H*30" MAKE IT AN ASCII CHAR.
11520 04EA SC LR 5.A STORE IN LSD
11530 04EB 1C POP END SUBROUTINE
11540 - .
11550 *
11560 Q4EC 20 11 FRTLN LI H7 117 DIR = TRUE (LEFT) CHRP=1
11570 04EE 50 _ LR DIR.A
11580 04EF 71 LIs 1 A
11590 04F0 51 LR LINE.A LINE = 1
11600 04F1 70 CLR
11610 04Fz 52 LR DOT,A - DOT = ©
11620 04F2 56 LR PRFLG.A PRFLG = FALSE
11630 04F4 74 LIS 4 ROW = 4
11640 04F5 53 LR ROW.A
11650 04F& 71 LIS 1 CHR=1
11660 04F7 57 LR CHR.A
11670 M
114680 * SELECT P1 DOTS
11690 *
11700 04FE 70 SEL1 CLR
11710 04F9 54 LR STOR1,A CLEAR DOT STORAGE
11720 04FA S5 LR STORZ,A
11730 O4FB 45 LooP LR A,STORZ SHIFT DOTS
11740 04FC 13 sL 1
11750 O4FD 55 LR STOR2.A
11760 O4FE 44 LR A,STORL. CHECK FOR DOT CARRY
11770 O4FF 21 80 NI H*80"
11780 0S01 24 05 BZ  SKIF
11790 0S03 45 LR A,STOR2 ADD 1
11800 0S04 22 01 01 1
11810 085046 55 LR  STOR2.A SAVE
11820 0507 44 ©EKIP LR  A,STORL SHIFT
11830 0508 13 sL 1
11840 0509 S4 LR STORL,A
11850 - *
11860 * GET A DOT
11870 Co
11880 0S0A 2A 06 19 DCI  BASE POINT TC DOT TABLE

11370 Q80D 43 LR A, ROW GET ROW



11900
11210
11920
11930
11940
119250
11960
11970
11920
11920
12000
12010
12020
12030
12040
12050
120460
12070
12080

2090
12100
12110
12120
12130
12140
12150
12140
12170
12180
12190
12200
12210
12220
12230
12240
12250
12260

2270
12220
12290
12300
12310

2220
12330

2240
12350
12340
12370
12380
12390
12400
12410
12420
12430
12440
12450
12440
12470
12420
12490
12500
12510

2520
125320
12540
12850
12560
12570

2520

12G90

QS0E
QOS0OF
0510
0511
0512
0513
0514
0515
03517
0519
051R
051C
QS0
0OS1F
520
03521
QS22
oS24
N525
05z

0928
0529
QS5Z2E
Q320
052

[=Relal
Q@ o
[AEARD
Wk O

0534
0535
Q537

03539
0538
0S2C
oS30
QOS3F
0541
0542

0543
0544
0544

0542
0549
0544

054B
0s4c
0540
034E
054F
0SS0

0551
0552
0554
0556
0557
Q5SS
055A

15
8E
8E
oE
8E
47
1g
A

24
24
OR
4ac
21
8E
16

&4
23
22
54
47

z
57
25

82

20
BO

4¢

4

20
BS
A4

a4
S¢

A4

o<

e4

42
1F

5
44
18
BO
45
18

Bl

40
21
g4
a2
74

b

01
15
10

e
ey

14
CzC

FF
FF
OB
co

01
FC

oz
[

01
0E

1A

57

4,350,238

s 4
ADC
ADC
Anc
ALDC
LR A>CHR
COM
Al 1
Al 21
Al ADDR
LR 1s,A
LR A5
NI H*3F~
ADC - :
LM
NS LINE
RZ SKP
LR A, STOR1
o1 1
LR STOR1,A
SkP LR A, CHR
P 2
LR CHR, A
cI 20
BC LOOF '
+*
# TURN DOTS OFF"
#*
SKP1 LI H*FF~
OUTS  FPDOTL
QuUTS  FDOTH
+#*
# CHECK PRINT FLAG
3
LR A, PRFLG
NI HFF~
ENZ  ET2
#*
# TURN MQTOR ON-
*
LI MOTON
QUTS PMOT
S8T1 INS  PORT
NI MPSTRT
EZ L 8T1
LIS 15
LR FRFLG, A
#* .
eTZE INS  FORT
NI MSTP1
RZ &T2
#*
LR A, DoT
INC
LR poT.a
»
LR A, STOR!
CoM
oUTS POOTL
LR A, STORZ
COoM
OUTS  PDOTH
#
LR A, DIR
NI 1
BZ RIG
Ds ROW
EC RIGX
LIS 4

LK RCOW, A

X1&
ADD X&4

ADD

. ADDRESS BUFFER

2738 COMPLEMENT
SUBTRACT FROM 21

TRANSFER TO ISAR
GET CHARACTER

MASK TO MAKE CHAR.
[T = BASE+ROW+CHAR.
GET DOTS

MASK FOR DOT

IF OFF, SKIP

LSBE = 1 OF DOTS

INDEX
INDEX

SAVE
INCR CHR

NOs LOOP

SKIF IF ON

CHECK FOR PRINT START

WAIT

PRINT FLAG = TRUE

WAIT FOR STROBE F1
INCREMENT DOT COUNTER

ENERGISE DOTS

CHECK DIR

DECREMENT ROW
RESET CHR
RESET RQW
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: 59 60
124600 0SSR 40 LR A-DIR ' CHRP=Z
12610 O55C Z1 OF © NI H*OF -
12620 0SSE 22 20 o1 H<z0"
126320 0560 S0 LR DIR.A
12640 0561 20 10 . BR RIGX | .
12650 0563 43 RIG. . LR A, ROW - INCR ROW
12440 0564 1IF e INC
12470 0565 53 . LR ROW, A
12680 0566 25 04 ‘ CI 4 .
12690 0548 82 09 N RC RIGX IF NOT TOO RIG, SKEIF
12700 056A 70 CLR . ROW = 0
12710 OS546R 52 T . LR ROW, A
12720 056C 40 LR A>DIR . - CHRP=1
12730 056D 21 oF NI H7OF ~
12740 OS&F 22 10 4l H 107,
12750 0571 50 ST LR DIR. A"
127460 0572 40 . RIGX LR A, DIR
13770 0573 14 o Y8R 4 : RESET CHR
12780 0574 57 : ... LR CHR. A
12790 #* T
2800 # -
12810 # SELECT P2 DOTS
12820 *
12830 0575 70 .. CLR S
12840 0574 54 LR STOR1, A CLEAR DOT STORAGE
12850 0577 55 LR STORZ, A
128460 0578 45 LOF1 LR A>,STOR2 SHIFT DOTS
12370 0579 13 sL 1
12880 0574 S5 LR STORZ, A
12890 0S7EB 44 ' _ LR A STOR1 CHECK FOR DOT CARRY
12900 0570 21 80 NI H 20~ '
12910 O0S57E 84 0S BZ SKPP , 5
12920 0580 45 LR A, STOR2 ADD 1
12930 0581 22 01 oI 1. .
12940 0583 55 ) LR STORZ, A SAVE
12950 0584 44 .-BKPP LR A,STORL SHIFT
12960 0535 13 ‘ sL 1
12970 0586 54 LR STOR1,A
12980 #
12990 # GET A DOT
13000 # g :
©13010 0587 24 06 .19 . . . DCI  BASE . PCOINT TO DOT TABLE
13020 058A 43 LR A, ROW . GET ROW
13030 0SSB 15 _SL 3 X164
13040 0S8C SE , -ADC - - ADD X&64
13050 0SsD sSg ‘ ‘ ADC - i
130460 0S8E 3E ADC
13070 OS8F €E . ... ADC ... . AbD '
13030 0590 47 " LR A.CHR - . - ADDRESS BUFFER
13090 0591 18 coM -
13100 0592 24 01 Al 1
13110 0594 24 15 - Al 21
13120 0596 24 10 VY pr ADDR -
12130 0598 OR LR Is5.A - -TRANSFER TO ISAR
13140 0599 4C LR A5 GET CHARACTER
13150 Q597 21 3F . NI H”3F - MASK TQ MAKE CHAR. INDEX
131460 0S9C 8E ‘ CADC ' o+, DC = BASE+ROW+CHAR. INDEX
13170 059D 14 LM - . GET DoTS '
13180 OS9E F1 N3 LINE - MASK FOR DOT
13190 059F 84 05 =¥4 SKX -IF OFF, SKIP
13200 05A1 44 : LR A, STOR1 . LSB = 1 OF DOTS
13210 05A2 22 01 oI 1
13220 05A4 54 ' LR S5TOR1.A SAVE
13220 05A5 47 SKX LR A,CHR “INDR BY =
13240 0SA6 24 02 Al 2
13250 0SAS 57 _ . LR CHR: A
13260 0SA? 25 14 CI 20

13270 05AR 52 CC T BG LOP1 h NO; LOP1
12280 ‘ #* Lo )
13290 # CLEAR DOTS
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1
12410
12420
12430
12440
12450
13440
12470
15430
12450
13500
13510
13520
135320
12540
123550
13540
123570
12580
1325920
134600
13610
13420
134630
134640
12650
13460
134670
124620
134670
13700
12710
12720
13720
13740
12750
13760
12770

132930
13940
13950
129460
13970
139830
13990

0 OSAD

OSAF
QSBO

OSEL
OSHE

QO3EB4

Rls) =1
OSRB7
OSR3

QSR
OSEA
OSEEB
QZRC
QSR

20
BO
E1

OSBE E1

OSHEF
OsCo
OS2
0SCq
(k=i mt)
Q56
Q57
Q5C?
0SCER

QSCC ¢

[R=1m o]
QSCF

Q500 3

QS0
o=0n:
aans
(01 1)
Qso7
1) K]
QZ0A
O0=DR
0sDC
ooDn
QSDE

OSDF S

Q3EOQ
0OSE1L
0SE=

QSES 2

OSES
OSEA
OSER
OSEC
OSED
OSEE

QSFa
05F2

QSF32

20
2B
1F
w4
BO
B1

FF

01
OF

4&
04

04

FB

FF
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61
#*
SKX1 LI HFF~
OUTS  PDOTL |
OUTS  POOTH
#*
ST INS  FORT
NI METFZ
EZ &T3
#*
LR A, DOT
ING
LR 0oT, A
#
LR A, STORL
COM
OUTS  POOTL
LR A, STORZ
COM
ouTS  PDOTH
#*
#
* CHECK DIRECTION
#
LR A, DIR
NI 1
BNZ  LEFT
LR A,ROW
ING
LR ROW, A
cI 4
BC  REFL
LIS 4
LR ROW, A
LI H 11~
LR DIR,A
: ER SHIFT
* .
LEFT DS ROW
EC REPL
CLR
LR ROW A
LI H* 20~
.. LR DIR,A
SHIFT LR A LINE
L 1
LR LINE,A
REFL LR A,DIR
SR 4 :
LR CHR» A
#*
# CHECK FOR END' OF LINE
#* .
SELE LR A, DOT
cI 70
BZ SPACE
*
Fg JMP SEL1
N . :
# DO SPACING BETWEEN LINES
#*
SPACE LI 135
SPI NOP
NOP
NOP
INC
ENZ  SPI
3
LI H*FF~
OUTS  PDOTL
OUTS  PDOTH

‘DIR

62

CHECK STROBE FZ2

INCREMENT DOT COUNTER

ENERGIZE D0OTS

INCREMENT ROW

ROW > 47
NQ, GO BACK

ROW = S

CHRF = 1, DIR = 1 LEFT
ODIR = 1 (LEFT)

00 LINE SHIFT

DECREMENT ROW COUNTER
GO BACK IF NOT O
ROW = 0

1]

RIGHT, CHRF=Z

SHIFT LINE MASE

SET CHR

CHR = CHRF

oaT = 707
DO SPACES

RETURN TQ TOF

WAIT Z.4 MS. FOR THERMAL
ELEMENTS

TURN QTS OFF



14000
14010
14020
14030
14040

14050
14060
14070
14020
14090
14100
14110
14120
14130
14140
14150
14140
14170
14130
14190
14200
14210
14220
14230
14240
14250
14260
14270
14280
14290
14300
14210
14320
14330
14340
14350
14360
14270
14380
14390
14400
14410
14420
14430
14440
14450
14440
14470
14480
14490
14500
14510
14520
14520
14540
14550
14540
14570
14580
14590
144600
14610
14620
14430
144640
14650
14660
14470
144680
14690

0SF4
QSFS
OQF7

OSF?
OSFA
OSFR

QSFC
OSFD
QSFF

Q&al
0602
0603

0&04
0406

0608

0&60A

0&0B
os0n
Q&0E
0&L0F
Q611
0612
0614
Q4615
Q616
o418

06179
Q&1R
Q410
Q&1F

0&21
0623
0425
0&27

0629
QL2R
o&2n
0&2F

0631
0633
0635
0637

A4
21

24

1F
5z

A4
2

84

4z
1F
5z

25
24

BS

20
S0
40
OR
20
SC
30
°4

3E

7F
7F

7F
20
7F
7F

7F
7F
01
a7

&3
&1
Qz

02

oz
Fo

04

SA
ELD

40

14

7E

7F
3E

Qa
7F
7F
3E

3E
46
3F
07

Q0
40

63

ST5 INS  PORT
NI MSTPZ
BZ ETS

+*

# INCREMENT DOT COUNTER

#*
LR A,00T
‘INC
LR DOT.A

#* .
cI 20
ENZ  SPACEL

#*

# TURN OFF MOTOR

#*
LI MOTOF
ouUTS  PMOT

#* g .

# CLEAR BUFFER’

#

CLEAR LI 20
LR CNT.A

cL1 LR A,CNT
Al ADCR
LR IS, A
LI H* 20"
LR %A
D5 . CNT
BNZ (L1
FOP

3#

*

# DOT PATTERNS

3*

# COLUMN 1

* .

* @-G

EASE Do HYSEZES
DC  H/7F2E”
DC  HY7F7F”
OC  H/7F3E”

* H-0
DC H/7FOO”
DG HYZO7FC
oc  H'7F7F*
OC  H’7F3E”

* P-W
DC HY7F3E”
oC HY7F4&”
DG HO13F”
DC HO77F*

# X-[
DC HAe307¢
DC HY617F*
DC HO03007
oC  H 02407

* -

# INCREMENT DOT COUNTER

#*

SFACEL INZ
NI
BZ

#*

#*
LR
INC
LR

#
# WAIT FOR STROBE F2
#*

4,350,238

FORT
MZTF1
SPACE

A, DOT

DoT. A

64

WAIT FOR STROBE F1

DOTS = 907
NO; [0 MORE SPACE

20 CHAR. IN BUFFER

GET CHAR. NO.
BUFFER OFFSET

SPACE
SAVE IN BUFFER
DECREMENT CHAR. -COUNTER

RETURN



14700
14710
14720
14730
14740
14750
14760
14770
14730
14730
14200
14810
14320
14830
14240
143250
14860
14587¢Q
143830
14890
14200
143210
14920
149320
14240
14250
14240
14270
14980
14990
15000
15010
15020
15030
13040
15050
150460
15070
15020
15020
15100
15110
15120
15130
15140
15150
15160
15170
15130
15190
15200
15210
15220
1523

15240
15250
15260
15270
15280
15290
15300
15310
185320
15330
15240
15350
153460
15370
15320
15320

063
Q&62A
DLIB
Q&30
042D
Q&LSF

0641
0&42
06432
0445
0&47

0&49
04LAR
Q&40
064F

0651
0653
0654
Q635
0657

0637
065B
Q&5D
0&SF

0&41
0663
Q64T
06467

Q662
Q&6B
Q&éD
Qb66F

0671
0473
Q&73
Q&77

Q&7
Q&7A
0&7B
0L70
QL7F

0681
06332
06835
0627
Q&ER

0LEY
0468B
Q63D
Q&L8F

0671
0693
0464
Q&e9S
Q697

Q0
Qo
(1]
=
-

&0

00
o0
14
40
40

3E

1z

3¢

36
00
40
og
41

41
42
41
09

08
40
40
06

14

oz

7F
13
04

41
o
o

2
41
435

71

14
01

65

%* %k % %

COLUMN

@-G

(~/

o
Do
onc
‘Dc
nc

nc
oc
nc
nc

pc
o
nc
nc

nc
nc
oc
nc
nc

1 Dot

nc
nc
D
nc

nc
nc
oc
nc

nc
nc
DC
oC

pc
pc
nc
fal

nc
nc
Dc
oc
oc

Al
Dc
Dc
nc
Do

Dc
oo
DC

nc
Dc
nc
nc
nc

4,350,238

H" 0000~
(2]
0
H Q014~
H 2846537
H7&000 ¢

H Q000”7
0

H" 1408~
H” 4008~
H7 40407

H"3E44~
H 6241~
H 18277
H732C01~

H 26867
0

H" 0040~
H 0814~
H7 41027

PATTERNS

H" 4109~
H" 457417
H 4149~
H7 0941~

H7 0841~
H<4008"
H” 40027
H7 06417

H”0%941~
H- 0949~
H 0140~
H 13207

H* 1408~
H’5141°
H* 04007
H 0140~

H"Q000~
0

H7Q77F~
H"2A137
H’4EQ4~

H*1C41~
H70808~
H” 3008~
0

H70010~

H*51427
H"5141~
H" 14457
H"4RA71~

H” 4942~
0

H” 0034~
H7 1414~
H" 41017



15400
153410
15420
154320
15440
1543=0
15440
15470
15480
15420
15500
18510
15520
15530
15540
15550
15540
15570
15520
15520
154600
1584610
15620
15630
154640
15650
15640
184670
156&0
154620
15700
18710
15720
15730
18740
15750
13740
15770
15780
15720
15800
15810
13820
15830
15840
15850
158460
15870
15880
15390
13900

15910

15920
159730
13940
15950
15960
15970
15980
15990
16000
16010
146020
146030
14040
16050
16040
146070
146020
1460720

QLD
Q&R
Q&0
QO6FF

06A1
046AZ
QLAS
QLA7

QLAY
Q&AB
Q&An
O&AF

Q&B1
04LBS
Q&BD
Q46R7

Q&E?

Q&BA
O6ER

Q&BLC

0&BD
Q&BF

0&ct
063
0&6CS
0&Ce
Q&7
Q4ece

0&4CP
Q4CR
o6
Q&LCF

Q4D1
o402
06DS
Q&D7

Q&ne
Q&DB
o&on
Q&DF

Q4LEL
Q6ES
Q4LES
QLE7

Q&LED
O4EBR
Q&ED
O&EF

Q&F L
Q&F3
Q&4FS
Q&F7

S0
49
41
09

0s
41
40
02

0w
19
7F
&0

(815

49

01

49
2z

22

55
49

i
-~

0w

g
3F
40
20

a2
27

01
18

14
43
10
01

09
41
49
41

7F
14
ac
41
51
49
40
18
75
41

40

<]

Wk

m bk

7F
49
45

(037

49

14
S1

(937

67

*

* ok ok ok

OOT PATTERNS FOR COLLIMN

@-G

noT

e-G

DC
nc
oo
oo

nc
nc
oc
Do

DC
nc
oc
nc

DC
oC
Dc
DC

nc
nc
o
o
Dec
nc

nc
Dc
nc
nc
oc
D

nc
DC
pc
oc

Dc
Dc
oc
pc

PATTERNS

]
pc
nc
nc

nc
pc
nc
DC

nc
nc
pc
o

Dc
Dc
nc
Dc

4,350,238

H* SOpD -
H*4541 .
Hi41491
H* 0941~

H O&7F "
H" 4114~
H* 4000~
H 0241~

H 081"
H - 1‘949 o
H"7F40°
H 6015"

H-og7&~
H 4941~
H 0841~

 H 01407

Q
H” QO4F
0
H- 0014~
H*7F02~
H S92

H Zze2
H"ZE3E~
0 - .
H~ 0008~
o

H” 00es

H"497F
H’5149
H” 1245
H" 4909~

H" 4949
H” 4400~
H 2214~
H*2251 ¢

COLUMN 3

H* 5509
H" 4951+
H” 2249~
H’ 049"

H* 0341~
H-2Fz2*
H* 40027
H” 3041~

H~d9z1 -
H 2949~
H" 0140~
H" 18207

H” 1402
H*4500 -
H- 1041 45
H 0140~

-

-

68



16100
16110
14120
16130
14140
16150
14140
16170
14180
146120
14200
146210
14220
16230
14240
146250
16260
16270
14280
146290
1&200
16210
14320
14330
143240
146350
143460
16370
14380
16370
16400
14410
16420
164320
16440
16450
14440
14470
1&£420
16490
14500
143510
14520
14530
14540
14550
16560
16570
16520
14590
16400
164610
146620
146630
144640
14650
146460
1464670
14420
14690
16700
16710
14720
167320

" 14740

146750
16760
14770
146780
16720

Q&F
QLFA
QLFR
Q&LFD
O&6FF

0701
0703
0705
Q706
Q707
0708

0702
Q70R
070D
0O70F

0711
07132
0714
0715
0717

0719
0718
o710
Q71F

0721
0722
Q725
0727

0729
07z

0720
Q72F

07321
0733
0735
0737

0732
0732A
07328
Q720
0730
O72F

0741
0742
0743
0745
0744
0747
074z

07472
074k
Q74D
074F

07351
0753

0754

00
00
a7

-

26

41
o
a0
og
QQ
04

45
49

49

4%
00
Q0
41
14

iE
&
ic
o1

7F
01
40
7F

(A7)
44

Q7

&3
43
&O

(004

00
Q0
00
14
12
S0

0o
Q0

00
]
00

oz

3E
a¢
10

31

3¢
0a
00

40
55
435
oS

7E

e
pravts

41

00
41
7F
3E

SE
21
aF
7F

07
Q0
7F
40

&3
QQ

og

69

* ok ok %

(]
1
« .J

DoT

e-G

-7

L]
i

-

nc
oo
oc
i
nc

oc
oc
noc
Do
nc

FATTERNS

nc
Dc
nc
oc

nc
nc
oc
nc

oc
Dc
oo
pc
nc
pc

DC.
nc
oc
DC
DC
nc
nc

ne
- DC
oc
oc

nc

DC
oc

4,350,238

H- QOO0
0

" HQ77F

2A64
H” 26017

H-411C"
H-030g”

o

“0008*
Q
H* 0004~
H

4540
H” 4955~
H”7F45~
H” 4505

H” 4929~
0

H7 0000~
H 4114~
H" 1402~

COLLMN 4

H”1E7E~
H”2622"
H 10417
H/017A"

H"7F00~
H"Q141~
H"407F~
H"7F3E~

H 065E"
H 443217
H"013F~
H*Q77F~

H &307~
H"4z00~
H7&Q7F~
H7 0240~

700007

Noh N

QITIOISI IIIXISOX

H7Q003~

H " 2E40~
H 446227
H7103%~
H 3103~

70
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16300 0755 41 14 oc
16810 0757 08 04 oo
14820 #

16 0759 4AE HBLIF 1 Jal
143240 0754 41 2l
165850 075B S4 Dnc
16360 Q750 49 o
16870 0750 4F s
16350 075E 4E DC
14890 0O75F 41 nc
14200 Q760 4C nc
16910 0761 20 jul
16920 0762 52 jalw
16930 07463 45 o
14940 0744 4A o
16950 07465 45 i
167460 0764 43 o
16970 0747 S4 jal
14930 0768 4F oc
14990 Q769 52 oc
17000 076A 53 oo
17010 074E OO oC
17020 074C 44 HBUFZ jalw
17030 076D 41 oc
17040 0746E S4 oc
17050 07&4F 41 nc
17060 0770 20 Dc
17070 0771 41 jalm
17080 0772 43 ]
17090 0773 S1 b
17100 0774 55 oo
17110 0775 49 .DC
17120 0774 5= De
17130 Q777 49 il
17140 0772 S4 oo
17150 0779 42 pc
17160 07748 4F DC
17170 0O77B 4E jalw
17120 Q77C 0D oc
17190 0770 S3 HEUFS 2l
17200 O77E 5% Do
17210 077F 5= oc
172200780 S4 nc
17230 0781 45 nc
17240 0782 4I s
17250 0783 oh oo
17260 #

END
NUMBER CF ERRORS= @

Q1R? ADD
EBASE Q4619 BUFAD =0038
BUF4 =Q01E BUFS =0020
CLEAR  040B CLX Q439
CNTZ  =0005 DIR =0000
ERASE 0Q1AC ER1 Q1lAE
HRUFZ O076C HBUFZ 077D
INCR 045A INC1 0431
LINE =0001 LOADZ O32F3
MAXIT =200B MB =0001
MODE1  QQZR MONTL =2004
MPSTRT=0001 MSEL =0010
MX1 0339 NEXT 0440
PDATH =0001 FDOTL =0000
FREND Q3Cé& PRFLG =0006
FTQT =0004 READ 0212
RMONTL=2007 ROW =0003
SKIF Q507 SKP 0528 ¢
SFACE (OSEE SPACEL OSF4 £

STORZ =0005

8T1

053¢ &

0170 ADDR

BUFP
CHR
cLl
DLGOF
ERZ2
HE1
LB
LOALRS
ME1
MOTOF
METOP
NICEL
FFAIL

=0Q026&6
=0007
Q&L0E
QI33C
O1RA
=0QQ03
=0002
O3EE

=200C
0SDO
- 01A4
0Sas
0SEA
0543

H" 4114~
H O=0A
CoNT

C A"
CoTe
(SN 0g
il
CoN-
CoAc
coLe

cr -

|: -~ Rl o,
CYE”
it G
CoE~

py

-

C -

P

OO0 o OO0 L0

o

cry-

LY
It
NN N

kY
-

R
LSRR L% = BN

CIM—AU <SS Z Ot~ D

B

NN

-

INOOONOINO00000

=0010 ASCII

BUF1
CKZ
CNT
noT
ER3
HD1
LB1
LOQF
MED
MOTON
MSTF1
NXT1
FMCODE
FRTLN
REFX
SELL
SKF1
STOF
ST3

0434 Al

=0011
0184
=0000
=0002
Q1BD
Q400
=0005
04FB
0440
=00C0
=Q002
CG44E
=0004
Q4EC
01463
Q4F&
030
Qzhé
0SR1

BUF2
Ck4
CNT1
oF

HE

H1
Loxz
LOF1
MMOLDE
mMovA
MSTF2
NXT&
FMOT
FSEL
RIG
SEL=
SKX
STORE

3T3

72

0036 AL

=0014
012F
=0003
Q20
=000
o1ns
O3ES
0578
=0020
Q203
=0004
0495
=0Q003
=QQ04
alar:%e]
QOSEQ
0SAS
=200D0
Q0SFC

BUF3
CLBUF
CNT2
nLMFE
HBUF1
IDsT
LEFT
Lo
MODE
MOVAL
MTOT
OVER
FORT
FZW
RIGX
SHIFT
SKX1
STOR1
TEMF

QOSA
=0Q01%&
QOFE
=0Q004
Q127
0759
=2000
oz=n2
04535
001E
QZCE
=Q003
01%&
=0004
=004
0572
QalA
OSAD
=0004
=00083
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TIMST =2002 TOP 044z XA nezé& XB
X0 021A X1 0062 X10 O0AC X11
X131 00C7 X14 o003 X115 00DA X131
X17 012A X2 Q0LE X3 0078 X4
X7 00%4 X& O0AZ X7 00A7

What we claim is:

1. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises a
memory having locations in which resettable data can
be stored, a connection between said vending machine
and said data acquisition unit which enables said vend-
ing machine to transmit data to said data acquisition
unit, a switch, a data processing means, and a data-
receiving device which is connectable to said data ac-
quisition unit to receive data from said acquisition unit,
said data processing means normally responding to data
transmitted by said vending machine to store said data
in said locations in said memory, said data processing
means responding to actuation of said switch to place
said data acquisition unit in a data-yielding mode
wherein said data processing means transfers said data
from said data acquisition unit to said data-receiving
device, said data processing means acting while said
data acquisition unit is in said data-yielding mode to
yield said resettable data to said data-receiving device
while also retaining said resettable data in said locations
in said memory, said data processing means subse-
quently responding to restoration of said switch to its
normal condition and to the transmission of further data
from said vending machine to be enabled to clear said
resettable data from said locations in said memory.

2. A data acquistion unit as claimed in claim 1
wherein said data processing means is unable, prior to
the restoration of said switch to its normal condition, to
clear said resettable data from said locations in said
memory.

3. A data acquisition unit as claimed in claim 1
wherein said data processing means is unable, prior to
the transmission of said further data from said vending
machine, to clear said resettable data from said locations
in said memory.

4. A data acquisition unit as claimed in claim 1
wherein said data processing means is unable, prior to
the restoration of said switch to its normal condition to
clear said resettable data from said locations in said
memory, and wherein said data processing means is
unable, prior to the transmission of said further data
from said vending machine to clear said resettable data
from said locations in said memory.

5. A data acquisition unit as claimed in claim 1
wherein said memory has further locations therein in
which non-resettable data can be stored, and wherein
said data processing means retains said non-resettable
data in said further memory locations as said data pro-
cessing means transfers said resettable and  said non-
resettable data from said data acquisition unit to said
data-receiving device.

6. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises a
memory having locations in which non-resettable run-
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ning counts corresponding to the numbers of vending
operations initiated by the closings of predetermined
ones of said selection switches can be stored, said mem-
ory having further locations in which resettable running
counts corresonding to the number of vending opera-
tions initiated by the closings of said predetermined
ones of said selection switches can be stored, said mem-
ory having still further locations in which non-resetta-
ble running counts of the sums of the prices of each of
said products which are vended during said vending
operations and which correspond to said predetérmined
ones of said selection switches can be stored, said mem-
ory having still further locations in which non-resetta-
ble running counts of sums of the prices of each of said
products which are vended during said vending opera-
tions and which correspond to said predetermined ones
of said selection switches can be stored, a data-receiving
device to which data that is read from all of said mem-
ory locations can be applied, and data processing means
that reads data from all of said memory locations and
applies said data to said data-receiving device while
retaining said non-resettable running counts within said
locations of said memory.

7. A data acquisition unit as claimed in claim 6
wherein said data acquisition unit is in a data-yielding
mode whenever said data-receiving device is attached
to said data acquisition unit, and a switch that initiates
said data-yielding mode, wherein said data acquisition
unit continues to remain in said data-yielding mode after
said data-receiving device has been separated from said
data acquisition unit and said switch has been restored
to its normal condition, and wherein a subsequent vend-
ing operation by said vending machine will take said
data acquisition unit out of said data-yielding mode and
place it in a data-storing mode.

8. A data acquisition unit as claimed in claim 6
wherein data is transferred from said vending machine
to said data acquisition unit each time a vending opera-
tion is performed by said vending machine, and wherein
said data which said vending machine transfers to said
data acquisition unit directly and precisely reflects the
selection number of the selection switch used to initiate
the vending operation and also directly and precisely
identifies the price of the vended product.

9. A data acquisition unit as claimed in claim 6
wherein data is transferred from said vending machine
to said data acquisition unit each time a vending opera-
tion is performed by said vending machine, wherein the
prices at which said vending machine can vend prod-
ucts can be changed from time to time by a route man,
and wherein said data which said vending machine
transfers to said data acquisition unit directly and pre-

cisely reflects the selection number of the selection

switch used to initiate the vending operation and also
directly and precisely identifies the currently-set price
for the vended product.

10. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises
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conductors extending from said data acquisition unit to
said vending machine to receive serial bit streams con-
taining digital logic data representing the vending of
predetermined products during vending operations ini-
tiated by the closing of predetermined ones of said se-
lection switches and also containing further digital logic
data representing the prices of said predetermined prod-
ucts vended during said vending operations, 2 memory
having locations in which running counts of the num-
bers of said predetermined products which are vended
during said vending operations initiated by the closings
of said predetermined ones of said selection switches
can be stored, said memory having further locations in
which running counts of the sums of the prices of said
predetermined products which are vended during said
vending operations can be stored, data processing
means responsive to said serial bit streams to sense said
digital logic data therein and to identify the selection
switches that initiated said vending operations and to
address the corresponding memory locations and to
increment said running counts of the numbers of said
predetermined products which are vended during said
vending operations which are initiated by said predeter-
mined ones of said selection switches, said data process-
ing means also addressing the memory locations
wherein said running counts of said sums of the prices of
said predetermined products which are vended during
said vending operations are stored to update said run-
ning counts, and a data accepting unit which can accept
data from said data acquisition unit.

11. A data acquisition unit as claimed in claim 10
wherein one group of running counts of the number of
said predetermined products which are vended during
said vending operations initiated by the closings of said
predetermined ones of said selection switches is non-
resettable, and wherein a further group of running
counts of the number of said predetermined products
which are vended during said vending operations initi-
ated by the closings of said predetermined ones of said
selection switches is resettable.

12. A data acquisition unit' as claimed in claim 10
wherein said running counts of said sums of the prices of
said predetermined products which are vended during
said vending operations are non-resettable. .

13. A data acquisition unit as claimed in claim 10
wherein said running counts of said sums of the prices of
said predetermined products which are vended during
said vending operations are non-resettable, and wherein
said memory has a still further location in which a non-
resettable running count of the total of the prices of all
of the products vended during said vending operations
can be stored.

14. A data acquisition unit as claimed in claim 10
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wherein said running counts of said sums of the prices of 55

said predetermined products which are vended during
said vending operations are non-resettable, wherein said
memory has a still further location in which a non-reset-
table running count of the total of the prices of all of the
products vended during said vending operations can be
stored, wherein one group of running counts of the
number of said predetermined products which are
vended during said vending operations initiated by the
closings of said predetermined ones of said selection
switches is non-resettable, and wherein a further group
of running counts of the number of said predetermined
products which are vended during said vending opera-

60

65

76

tions initiated by the closings of said predetermined
ones of said selection switches is resettable.

1S. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises a
memory having locations therein in which digital data
can be stored, a connection between said data acquisi-
tion unit and said vending machine which causes digital
data from said vending machine to be supplied to said
data acquisition unit, data processing means that auto-
matically responds to said digital data from said vending
machine to store said digital data in locations in said
memory, a connector to which a data-accepting unit
can be connected to enable data from said locations in
said memory to be transferred to said data-accepting
unit whenever said data acquisition unit is in a data-
transferring mode, a switch that is selectively actuable
to place said data acquisition unit in said data-transfer-
ring mode, and said data processing means responding
to the return of said switch to its normal condition and
to the receipt of further digital data from said vending
machine to automatically take said data acquisition unit
out of said data-transferring mode and to place said
data-accepting unit in said data-accepting mode.

16. A data acquisition unit as claimed in claim 15
wherein said data-accepting unit includes a printer, and
wherein the actuation of said switch starts a cycle of
operation of said printer.

17. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises a
memory having locations therein in which digital data
can be stored, a connection between said data acquisi-
tion unit and said vending machine which causes digital
data from said vending machine to be supplied to said
data acquisition unit, data processing means that auto-
matically responds to said digital data from said vending
machine to store said digital data in locations in said
memory, a connection between a data-accepting unit
and said data acquisition unit which enables data from
said locations in said memory to be transferred to said
data-accepting unit to provide a printout bearing run-
ning counts based on said digital data while said data
acquisition unit is in a data-transferring mode, and a
switch that is selectively actuatable to place said data
acquisition unit in said data-transferring mode, said
data-accepting unit being adapted to provide said print-
out bearing said running counts based on said digital
data while said data acquisition unit is in said data-trans-
ferring mode, said data acquisition unit retaining all of
said digital data in said locations while said printout is
being printed, whereby said data acquisition unit can
again supply said digital data to said data-accepting unit
while said data acquisition unit is in said data-transfer-
ring mode so said data-accepting unit can provide fur-
ther and identical printouts bearing said running counts
based on said digital data while said data acquisition unit
is in said data-transferring mode.

18. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises
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conductors extending from said data acquisition unit to
said vending machine to receive serial bit streams con-
taining digital logic data representing the vending of
predetermined products during vending operations ini-
tiated by the closing of predetermined ones of said se-
lection switches and also containing further digital logic
data representing the prices of said predetermined prod-
ucts vended during said vending operations, a memory
having locations in which non-resettable running counts
of the numbers of said predetermined products which
are vended during said vending operations initiated by
the closing of said predetermined ones of said selection
switches can be stored, said memory having another
location in which a non-resettable running count of the
total of the prices of all of the products vended during
said vending operations can be stored, said memory
having yet another location in which a resettable run-
ning count of the total of the prices of all of the products
vended during said vending operations can be stored,
data processing means resporisive: to said serial bit
streams to sense said digital logic data therein and to
identify the selection switches that initiated said vend-
ing operations and to address the corresponding mem-
ory locations and to increment said running counts of
the numbers of said predetermined products which are
vended during said vending operations initiated by said
predetermined ones of said selection switches, said data
processing means also addressing the memory locations
wherein said running counts of the total of the prices of
all of the products vended during said vending opera-
tions are stored to update said running counts, and a
data accepting unit which can accept data from said
data acquisition unit.

19. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises a
memory having locations in which digital logic data can
be stored whenever said data acquisition unit is in a
data-accepting mode, a connector that can connect said
data acquisition unit to a data-receiving unit whenever
said data acquisition unit is in a data-yielding mode, a
selectively-actuable switch that can be actuated to place
said data acquisition unit in said data-yielding mode,
said data acquisition unit responding to the termination
of said actuation of said switch and to the receipt of data
from said vending machine to automatically shift out of
said data-yielding mode and into said data-receiving
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20. A data acquisition unit, which is connectable to a
money-operated, multi-selection vending machine that
responds to the insertion of money to develop credits
and that responds to the actuation of selection switches
to initiate vending operations, and which comprises
conductors extending from said data acquisition unit to
said vending machine to receive serial bit streams con-
taining digital logic data representing vending opera-
tions initiated by the closing of said selection switches
and also containing further digital logic data represent-
ing the prices of products vended during said vending
operations, a memory having locations in which run-
ning counts of the number of vending operations initi-
ated by the closings of said selection switches can be
stored, said memory having a further location in which
a running count of the prices of the products vended
during said vending operations can be stored, data pro-
cessing means responsive to said serial bit streams to
sense said digital logic data therein and to identify the
selection switches that initiated said vending operations
and to address the corresponding memory locations and
to increment said running counts of the numbers of
vending operations initiated by said selection switches,
said data processing means also addressing the memory
location wherein said running count of the prices of the
products vended during said vending operations is
stored to update said running count, said memory hav-
ing another location wherein a number, which corre-
sponds to the highest-number selection switch that has
been actuated, is stored, wherein said data processing
means compares the number of each actuated selection
switch with said number in said other memory location
and then re-writes the number which is in said other
memory location in the event the number of the last
actuated selection switch is larger than said number in
said other memory location, whereby said number in
said other memory location always represents the num-
ber of the highest-number selection switch that has been
actuated.

21. A data acquisition unit as claimed in claim 20
wherein a data accepting unit which can accept data
from said data acquisition unit is connectable to said
data acquisition unit, wherein said data-accepting unit
can provide a print out, and wherein said print out will
not include entires for any selection switches that have
numbers higher than the number of the highest-number
selection switch that has been actuated.



